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1.0 BeeaeHue. 


B jiHTepaType BCTpeaaiOTca pa3JiHHHbie TepMHHbi, 6nH3RHe no coaepacaHHio: 

-(})Hrypbi JInxTeH6epra (Lichtenberg figures), 

-nbmeBbie (Jmrypbi (dust figures), 

-ajieKTpHuecKHe (})Hrypbi (electric figure). 

B 3aBHCHM0CTH ot cnoco6a BH3yajiH3aitHH Bbi^enaioT caeaytomne ranbi (J)nryp: 

-Lichtenberg figure dust, BM3yaaM3anna (jmryp nyreM HanbiaeHna Ha noBepxHOCTb, 

-Dust figures, dust images, BM3yanM3anna cfmryp c noMOinbio HanbiaeHna nopouiKa, 

-Breath figures, (})Hrypbi atixaHna, roric figures, figures roriques, hauck-figuren, Moser’s images, 
molecular impressions, BM3yaaM3anna cjmryp c noMombio abixaHna. 

-Lichtenberg figure photographic, perncTpanna (Jmryp c noMombio 4>OTo6yMarn. 

B 3 aBHCHM 0 CTH ot pa 3 HHHHbix ycjioBHH MoacHo Bbi^ejiHTb pa3HHHHbie THnbi (J)nryp 
JlnxTeHSepra. 

Pa3MepH0CTb (})Hryp: 

-3D 3to (Jtnrypbi, o6pa3yeMbie b TpexMepHOM npocTpaHCTBe b pe3ynbTaTe odbeMHoro pa3paaa. 

-2D 3to (J)nrypbi, o6pa3yeMbie Ha nnocKoft noBepxHocTH, 

-ID 3to npndop, KOTopbiii perncTpnpyeT pa3paa Ha aBnacymeiica pyaoHHon SyMare. 

Tnn pa3paaa: 

1- o6beMHbie pa3paabi (cTpnMepbi), KOTopbie o6pa3yioTca b pe3yjibTaTe asnaceHHa aneRTpoHOB b 
ra30Boii cpeae Haa iijiockhm aaeiopoaoM. 3 th pa3paabi He ocaaBaaiOT caea Ha iijiockom aaeRTpoae. 
3acBeTKa (J)oTonaeHRn ocymecTBjiaeTca (J)OTOHaMH, ncnycKaeMbiMH b MOMeHT pa3paaa. 

2- noBepxHOCTHbie pa3paabi, KOTopbie o6pa3yiOTca b peayabTaTe asnaceHHa aaeRTpOHOB no 
noBepxHocTH naocRoro aaeRTpoaa. B pe3yabTaTe Ha noBepxHocTH (j)opMnpyeTca peabecj) 
3apaaceHHbix caeaoB, ROTOpbie npoaBaaiOTca npn HaHeceHnn aacTnn Ha noBepxHOCTb. 

CRoab3am;He HCRpoBbie pa3paabi, HMea BbicoRyio TeMnepaTypy RaHaaa (HecRoabRo Tbicaa 
rpaaycoB), odacnraiOT noBepxHOCTb anaaeRTpHRa, ocTaBaaa Ha Heii, nocae CHaraa HanpaaceHHa, 
caea-TpeR. 

Cpeaa, b ROTopoft nponcxoanT pa3paa: 

-paapaa b ra3e, 

-pa3paa b acH^ROCTH, 

Paipaa b TBepaoM Teae. 

Hctohhhr BbicoRoro HanpaaceHHa: 

-nocToaHHoe BbicoRoe HanpaaceHne, JlenaeHCRHe 6aHRH (Leyden Jar), 

-nepeMeHHoe BbicoRoe HanpaaceHne, TpaHC<J)opMaTop Tecaa, 

-KaTymRa PyMKop(J)a,-Wimshurst machine. 

3HaR pa3paaa: 

-noaaeTca paapaa nocToaHHoro HanpaaceHHa oaHoro 3HaRa (JleiiaeHCRaa 6aHRa), 

-noaaeTca pa3paa nepeMeHHoro HanpaaceHHa (TpaHC(J)opiviaTop Tecaa). 

<f>opMa aaeRTpoaa: 

-TOHRaa npoBoaoRa, 

-qnanHap, 

-c<J)epa. 

Haannne ROHTaRTa aaeRTpoaa c noBepxHocTbio: 

-ecTb ROHTaRT saeRTpoaa c perHCTpHpyronien noBepxHocTbio, 

-HeT ROHTaRTa c aaeRTpoaa c perncTpnpyiomeH noBepxHocTbio. 
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HaHeceHne nopoinica jvm perncTpaunn pa3paAa Ha noBepxHocTH: 

-nopomoK HaHOCHTca AO npoH3BOACTBa paipxAa. B stom cjiynae aha o6pa30BaHHa (Jtnrypbi HMeeT 
3HaneHHe B3aHMOAencTBHe noponiKa c caMHM pa3paAOM. 

-nopomoK HaHOCHTca nocne npOH3BOACTBa paipxAa. B stom cjiy L iae nopomoK OToSpaacaeT 
pe3yjH>THpyTomee pacnpeAejieHHe pa3paAa no noBepxHocm. 

Cnoco6 (j)HKcaiiHH: 

-<J)Hrypbi, nojiyneHHbie npn (J)HKCHpOBaHHOM nojioxceHHH 3JieKTpOAa. Onrypbi hmciot CHMMeTpHHHyio 
cjjopMy b BHAe Kpyrjibix pa3paAOB. 3to cnoco6 npHMeHaeTca npn H3yneHHH cbohctb paipxAa, 
-(})Hrypbi, nojiyneHHbie nyreM nepeMemeHHa 3jieKTpoAa no noBepxHocTH. nojiynaiOTca (Jmrypbi 
pa3JiHHHon <J)opMbi. 3tot cnoco6 npnMeHfleTCA npn co3AaHnn xyAoacecTBeHHbix c[joto c noMombio 
3neKTpnnecKHx pa3paAOB. 

U,BeTHbie hjih nepHo-6ejibie: 

-nepHO-Senbie, npn perncTpannH Ha (J)OTonjiacTHHKe, npn ncnojib30BaHHH OAHoro nopoimca, 
-ABeTHbie, KpacHbin cBHHpoBbin cypnK (oKpaniHBaeT b xpacHbin ubct oTpniiaTejibHbie 3apaAbi) n 
nopomoK cepbi (OKpaniHBaeT b xcenTbin ubct nojioacHTejibHbie lapaAbi). 

3aAann, pemaeMbie npn nccjieAOBaHHH (Jtnryp JlnxTeHSepra: 

-perncTpanna ((J)HKcnpoBaHne) (j)nryp JInxTeH6epra, 

-nccjieAOBaHne 3aBHCHMOCTH cjjopMbi pa3p»Aa ot 3Hai<a npnjioxceHHoro nocroaHHoro HanpaaceHHa, 
-nccaeAOBaHne 3aBncnMocTn pa3Mepa pa3paAa ot npnaoAceHHoro HanpaaceHna, 

-3aBHCHMOCTb (jjopMbi h pa3Mepa pa3paAa ot cocTaBa ra30Bon cpeAbi n ot AaBJieHna, 

-3aBHCHM0CTb pa3paAa ot (})opMbi n pa3MepoB aaeKTpoAOB, 

-perncTpanna 3aBncnMOCTH TOKa pa3paAa ot BpeMeHH. 


Pa3AHHHbie MeTOAbi perncTpapHH pa3paAQB: 



JInxTeH6epr 

KHpjrnaH 

^naaeKTpHK 

Onrypbi JlnxTeHSepra, Ha 

paHHeM 3Tane 

npH6op Aypocxon 

cDoTonjiacTHHa 

Onrypbi JlnxTeHSepra Ha 

no3AHeM 3Tane 

CTaHAapTHbift MeTOA KnpjTnaH 

BnAeoxaMepa 


TPB-KaMepa 
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Phc. 1-0-1. Onrypbi JlHXTeHSepra. 
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Abb* 4. Negatives 
Klydonogramm. 


Phc. 1-0-2. Chhmkh nojio>KHTejitHoro (cneBa) h OTpuuaTeubHoro (cnpaBa) pa3p>moB. 
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Cesare Bonesana-Beccaria, Marquis of Gualdrasco and Villareggio (1738-1794), HTanbaHCKHH 
KpHMHHajiHCT, npaBOBea, nojiHTHK, lopHCT. B 1755 ro^y oh cTaHOBHTca HjieHOM Royal Society of 
London h nydjiHKyeT h ecKOJitKOCT aTeii no oneKipHnecTBy b Phill. Trans. 



Phc. 1-0-6. Beccaria G. 


Giambatista Bessaria (1716-1781), npo(j)eccop 4>h3hkh b TypHHe (HrajiHa) b 1748 ro,qy. 
1753-Bessaria G. DelPelettricismo artificiale e naturale. 1753. 

1753-Beccaria G. Dell’ Elettricismo Naturake ed Artificiale. 1753. 

3Ta pa6oTa 6biJia nepeBeaeHa Ha aHrnHHCKHH a3biic b 1776 roay. 


1.1 JlnxTeHSepr T.K. 

1774-AjieccaHApo BonbTa (HTaataHCKHii (})H3hk) H3o6pea ajieKTpo^opHyio MauiHHy. 



r-RpHCTO(|) (Georg Christoph Lichtenberg) (1742-1799) HeMeipcHH yneHbiH. 


Phc. 1-1-1. Teopr JlHXTeH6epr. 

ripo(J)eccop TeTTHHreHCKoro YHHBepcHTeTa JlHXTeH6epr, H 3 ynaa aaeKTpHnecKHe pa 3 pa^bi Ha 
noKptiTOH nopouiKOM noBepxHOCTH H3oaaTopa (santiaeHHoii sSohhtoboh naacTHHe), HaSmo^aji 
o6pa30BaHHe pa3JiHHHbix (})Hryp. B ^ajitHeftmeM 3th (j)urypbi 6buiH 3a(})HKCHpoBaHbi Ha 
([jOTonaacTHHKe h nojiyunan Ha3BaHHe “(Jtnryp JlHXTeHSepra” (Lichtenberg figures). 3 Maa 1977 roaa 
oh coo6mHji o cBoeM oTKpbiTHH b Royal Society of Science of Gettingen. 21 (j)eBpaaa 1778 r. 
JlHXTeHSeproM 6biJi caenaH nySjiHHHbm aoicjiaa, 03arjiaBJieHHbiH "O hobom MeToae HCCJieaoBaTb 
ABHaceHHa aaeKTpHnecKoro (j)aK)HAa». Ourypbi JlHXTeHSepra 3to KapTHHbi pacnpeaeaeHna HCKpOBbix 
KaHaaoB, o6pa3yioiii;Heca Ha noBepxHOCTH TBepaoro anoaeKTpuKa npu cKOjn>3ameM hckpobom 
pa3pa^e. B HCKpOBbix KaHaaax CHJibHoro pa3paaa B03HHKaiOT BbicoKHe aaBJieHna h TeMnepaTypbi, 
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KOToptie ae(j)opMHpyK)T noBepxHOCTb ,n,H3aexTpHxa, 3aneHaTaeBaa Ha Hen (Jtnrypbi JlHXTeHOepra. B 
cjia6bix pa3pa,qax (})Hrypbi JInxTeH6epra cooTBeTCTByioT H36npaTeabH0H noaapH3au;HH .zjHaaexTpHxa, 
h hx MoacHO c^ejiaTb bh/himumh, nocbinaa noBepxHOCTb .zjHaaexTpHxa cnepnaabHbiM noponiKOM 
jih6o npoaBaaa (J)OTonjiacTHHKy, noAaoaceHHyio bo BpeMa pa3pa,n;a ttoa caoft .zjHaaexTpHxa. cpHrypbi 
JlHXTeHSepra b6jih3h aHO^a h xaTO,zja pe3KO paaannaiOTca no BHenmeMy siijxy, noaTOMy no hhm 
M05KH0 yCTaHOBHTb, OT KaKOTO H3 3THX 3JieKTpOAOB pa3BHBajIHCb HCKpOBbie KaHajIbl (nOJiapHOCTb 
ncKpoBoro pa3pa^a). 

HcTopna oTxpbiTHa. J\m H3yneHHa aaexTpHnecxHx sBjieHnn JInxTeH6epr co3Aaa 6ojibmoe 
3JieKTpo(j)opHoe ycTponcTBO. Oho cocToaao H3 H30JinpoBaHHoro MeTajuinnecKoro ,n,HCxa ^naMCTpoM 
2 MeTpa. Y CTponcTBO no3BOJiajio npOH3BOAHTb 3JieKTpn L iecKne pa3paabi ^jihhoh 40cm. KoMHaTa, b 
KOTopon oh o6pa6aTbiBaji MeTajurnnecKyio naacraHy, 6buio oneHb nbuibHofi. BecHoft 1977 ro^a, 
nocne HeKOTOporo nepepbiBa b onbrrax, Ha MeTajuinnecKOH nnacTHHe CKonHJiocb MHoro nbrnn. Ho 
hto 6buio oneHb cTpaHHo, nbuib 6buia pacnpe,qeaeHa no noBepxHocTH njiacTHHbi He paBHOMepHo, a b 
BH^e 3 BC 3 /I. Kor^a oh CTep nbuib, cftHrypbi bo3hhkjih bhobb. Toraa oh npOBen axcnepHMenr, no^aBaa 
Ha MeTajuiHHecKHH ahcx paapa^ti ot jieH^eHCKOH 6aHKH. Ha naacraHe cTaan noaBaaTbca pa3JiHHHbie 
([jHrypbi. 

-Oh o6Hapyacna, hto MoaceT nepe^aTb sth (})Hrypbi Henocpe^cTBeHHo Ha 6yMary, no cym, naodpea 
3JieKTpocTaTHHecKyio nenaTb. ,H,ax 3Toro oh noKpbiBaji jihct nepHOH SyMarn xaeiixoH nacToil, h 
npncaoHaa k nbuieBon (})Hrype. Tax eMy yqaaocb noayHHTb Hecxoabxo Konnn oahoh (})Hrypbi. 

-Oh pa3pa6oTan cnoco6bi ynpaBacHMa cjjopMbi, h co3^aBaa pa3JiHHHbie (Jtnrypbi, h odpaMaeHHaa hx 
noA CTeKjioM, oh Aenaji noTpacaiomHe KapTHHbi. 

-Oh odHapyacna, hto (Jmrypbi ot noaoacHTeabHoro pa3pa^a hmciot 3Be3flnaTyio (J)opMy, a ot 
OTpnuaTejTbHoro pa3pa,zi;a-oxpyrnyK) (})opMy. 

-^aa BH3yajiH3au;HH (Jrnryp oh ncnpodoBaa pa3HHHHbie nopoimcH: nbiab, caxapHyio nyapy, noponiKH 
cepbi h KaHH(J)oaa, aHTapa, XHHOBapb, licopodium, nmeHHHHyro Myxy, MeTaaaHHecxne onnaxH, h t.,h. 
-Oh HCcae^OBaji pa3paa npn noHHaceHHOM aaBaeHMM, h odHapyacna, hto (Jmrypbi yBeanHMBaiOTCH b 
pa3Mepe. 

-Oh H3o6peji yerpoHCTBO ana perncTpapHH aTMOC<J)epHoro anexTpHnecTBa. Yctpomctbo cocToaao H3 
Bpaipaiomeroca pnaHH^pa, noxpbiToro cmohoh. MeTaaaHHecxnH aaexTpoA nepeMemaaca B^oab 
unaHHapa h perHCTpnpOBaa paapaabi. TaxHM o6pa30M oh H3o6pea xaH^OHorpatJ). 

Ero oTxpbiTHe nocayacnao ToanxoM x npoBe^eHHK) 6oabmoro xoannecTBa axcnepHMeHTOB, 
xoTopbie npoBoanancb c ueabio BbiacHeHHa npnpoabi aaexTpHnecTBa. 



Phc. 1-1-2. Chhmxh noaoacHTeabHoro (caeBa) h OTpHijaTeabHoro (cnpaBa) pa 3 paaoB. Chhmxh 
JI nxTeH6epra. 1777. 
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Phc. 1-1-3. Onrypti JlHXTeH6epra. 1777. 


Phc. 1-1-4. JlnxTeHSepr Hcnojib30Baji paspaabi ,gjia co'whmx KapraH. 

1777- Lichtenberg, Georg Christoph. De Nova Methodo Naturam Ac Motum Fluidi Electrici 
Investigandi (Concerning the New Method Of Investigating the Nature and Movement of Electric 
Fluid). Gottinger Novi Commentarii, Gottingen, 1777. 

1778- Lichtenberg, G.C. "Super nova methodo motum ac naturum fluidi electrici investigandi" Soc. 
Reg. Sc. Gottingensis, 1778, T.8, p.168-180. 

1779- Lichtenberg, G.C. Commentatio posterior. Commentationes Soc. Reg. Sc. Gott. Glassis 
mathematicae T.l. p.65-79. 1779. 

1779-G.C. Lichtenberg. Zweite Abhandlung uber eine neue Methode, die Natur und die Bewegung der 
elektrischen Materie zu erforschen. Ebd., Class. Math. tom. I, ad annum 1778, S.65 (1779) (Pup 56). 
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1.2 PerHCTpaijHn paipa/ioi? c noMoujbio noponiKa. 

1779-CavalIo Tiberius (KaBajiJio TnSepiiyc) (1749-1809), HeanojiHTaHCKHH (J)H3 hk, pa6oTaBinnM c 
1771 r. b JIoH^oHe, HjieH JIoH^oHCKoro KoponeBCKoro o6mecTBa h KoponeBCKon aKa,zieMHH HayK b 
H eanone. B CBoeii KHnre «IIojiHbiH TpaKTaT no ajieKTpnnecTBy, b Teopnn n Ha npaKTHKe», otmcthh, 
hto, hto nacrapbi nopoimca 3JieKTpii(J)HnnpyK)Tca, ecjin nx BCTpaxnBaioT b jitHaHOM MemouKe n 
nosTOMy cnocoSHbi npoaBJiaTb (J)nrypbi JlnxTeHSepra. 

A. 


COMPLETE TREATISE 

p N 

ELECTRICITY, 

r n 

THEORY and PRACTICE; 

WITH 

ORIGINAL EXPERIMENTS. 


By TIBERIUS CAVALLO, E.R.S. 


IN THREE V O L uM E S. 


VOLUME ilf. 

JJir DISCOVERIES o«<l IMPROVEMENTS 

MADE SINCE THE TiTIKH EDITION 


LONDON: 

rftlNTSb i'UX C. DILLY, IN' THE POl'LTAT. 

M.DCC.XCV. 

Phc. 1-2-1. TnTyjibHbin jthct KHnrn T.KaBajuio «A complete treatise on electricity, in theory and 
practice» («IIojiHbiH TpaKTaT no ajieKTpnnecTBy, b Teopnn n Ha npaKTHKe»). 

1779- Cavallo T. Abhandlungen von der theoretischen und praktischen von der Elektrizitat. Leipzig. 
1779. 

1780- Cavallo Tiberius, An account of some new experiment in electricity, with the description and use 
of two new electrical instruments, Philosophical Transactions of the Royal Society of London. 1780. 
January 1. 70. p. 15-29.+ 


1786-Jean Andre de Luc QKaH AHape ae JIiok) (1727-1817), nneH HoH^OHCKoro KoponeBCKoro 
o6mecTBa, npo(})eccop reonornn T erraHreHCKoro yHHBepcnTeTa. B 1786 ro^y nccjieAOBaji npn 
noMomn <J)nryp JlnxTeHSepra nyra yreuKH 3JieKTpnHecKnx pa3p>moB. 

1786-Jean Andre de Luc, Idees sur la Meteorologie, 2 Vols., Londres, p.1786-1787. 

1797-J.A. de Luc. Neue Igeen uber die Meteorologie. S.405. Berlin u. Leipzig. 1797. 
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1787-Abraham Bennet (1749-1799), aHraHHCKHH CBjnpeHHHK, H3o6pen aneKTpOMeTp c 
pacxoAamHMHca 30jioti>imh jiHCTOHKaMH. Onncaji (})Hrypi>i JlHXTeH6epra. 

1787-Bennet, Abraham. Description of a new Electrometer. Philosophical Transactions of the Royal 
Society of London., 1787. Vol. 77, Part I, S. 26-34. 

1789- Abraha m Bennet. New Experimants in Electricity. Derb y. J ohn Drewry. 1789. 141 pages. 



Phc. 1-2-2. Onrypa JlnxTeHSepra. 


1790-Troostwyk, A. Paets van., C.R.T. Krayenhoff (1790). Ueber die Lichtenbergischen Figuren auf 
dem Elektrophor. In. Sammlungen zur Physik und Naturgeschichte von einigen Liebhabern dieser 
Wissenschaften, Band. 4, 4. St., S.357-395. 


1800-Aldini, Elektrische Yersuche von Aldini, zusammengezogen aus den Annali di Chimica, d. S. 
Brugnatelli, V.13, p.135-154. 

1800-Aldini, G (1800) Gilb. Ann. 4. p.419. 

1800-Gilb. Annalen der Physik., 1800. V.3. 4 (1800) p.419. 

1802-supposed to be caused by electricity. Schelver, F. J. Voigt Mg. 4 (1802) 1-, 197-. 

1805-Sartorius, G. C. Voigt Mg. 10 (1805) 454-. 

1817-Fiedler, BKG (1817) Gilb. Ann. 55. p.119. 

1823-Fiedler, BKG (1823) Gilb. Ann. 74. p.213. 

1828-Beudant, F, Hachette, J, Savart, F (1828) Ann. de chim. phys. 37. p.319. 
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1842-OpeHCHC PoHajib/tc, (Francis Ronalds) (1788-1873) cynepHHTermaHT MeTeopojiornyecKOH 
o6cepBaTopHH b JIohaohc. 



Oh Hcnojib30Ban OTKpbiTHe JlnxTeHSepra ana perncTpapHH hhtchchbhocth aTMOC(J)epHoro 
aneKTpHHecTBa. Oh noAcoe^HHHji BpamaiomHHca c noMombio nacoBoro MexaHH3Ma pa 3 pa^HHK 
CBoero npn6opa, Ha3BaHHoro hm '3jieKTporpac|)oivi", k rpoMOOTBoay. Pa3pH^bi periicTpiipoBajiiicb 
Ha AHCKe, noKpbiTOM cmojioh. cpHrypbi JlHXTeH6epra, B03HHKaBHiHe Ha m-icxe h npoaBjieHHbie 
nOpOUIKOBbIM KpaCHTeJieM, H3MeHJIJIHCb B 3aBHCHMOCTH OT HHTCHCHBHOCTH pa3pa^OB. BpCMJI 
o6pa30BaHHa (})Hryp moucho 6buio KOHTpojmpoBaTb no noMemeHHbiM no icpa»M ^ncxa o6o3HaneHHJiM 
nacoB. 

1842-Encyclopaedia Britannica. Edinburgh, 1842. Y.8. p.661. 


U,Bei Hbic (jmrypbi JInxTeH6epra, ncnojib30BaHiie pamouBembix nopouiKOB. 

IJ,BeTHbie (J)OTorpac|)HH co3AaBanHCb c noMombio nopouixa cypnica (xpacHbiH hbct) h cepbi (acejiTbiii 
Pbct). cpHrypbi JlHXTeH6epra moucho HadjuoAaTb b ^oManiHHx ycjioBHax. /fna stoto hco6xoahmo 
OTO pBaTb jinnKyio neHTy ot njiacTMaccoBoii no^JioacKH h nocbinaTb noBepxHOCTb CMecbio aeyx 
nopouiKOB nepHoro KonHpoBajibHoro h KopmiHeBoro H3 nacTnu Kopmjbi. OxzjejieHHe jieHTbi 
Bbi3biBaeT 3JieKTpH3au;HK) njiacTMaccoBoii noBepxHOCTH. IIojioacHTejibHO 3apaaceHHbie KaHanbi 
npHTaHyr k ce6e nepHbie nacrapbi, a nepH(})epHHHbie ynacTioi c OTpnpaTejibHbiM 3apa^OM npHTHHyr 
KOpHHHCBbie HaCTHHbl. 


1788-BnjiJiapcH M. (M. de Villarsy, von Villarsy) aHTJiHHCKHH xhmhk, npeaJioacHJi npouBJinTb 
(Jmrypbi JlHXTeH6epra ^ByxKOMnoHeHTHOH nopouiKOBoft CMecbio, BKjiKmaBuieH KpacHbiii cbhhpobbih 
cypHK (minium, Pb304) h 3ejieHOBaTO-acejiTyio cepy (carnine, lycopodium, sulphur), (red lead and 
flour sulphur). Ilpn HanbureHun stoto nopomKa nepe3 OTBepcraa Meimca H3 MycjiHHOBoft TKaHH 
uacTHUbi cepbi npncTaBajiH k ynacTicaM, HecyuiHM nojioacHTenbHbiH sapaa, OKpaniHBaa hx b acejiTbiii 
HBeT, a uacTHHbT cypnxa k OTpnuaTeabHo 3apaaceHHbiM ynacTicaM, oKpamHBaa hx b KpacHbift hbct. 
IIopomKH BHJiJiapcH Hcnojib30BajiHCb juin npoaBJieHHa (Jmryp JlnxTeHSepra b TeacHHC mhothx 
^ecaTHjieTHH. 

1788-Voigt's Magazine. 1788. Vol. 5. X»4. P.176. 

1788- Villarsy. Magazin f. d. Neueste aus Physik u. Naturgesch. 1788. Band. 5. s.176. 

1789- Dt. in. Magazin fur das Neueste aus der Physik und Naturgeschichte, Band. 5 (1789), 4. St., 
S.176f. 

1788-Anzeige iiber ein neues elektrisches Experiment von Villarsy. In. Journal General de France, 
N°9, 19 Janvier 1788, S. 34f. 

1788-de Villarsy, Journal General de France, 1788. no.9, p.34-35. 
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1899-Armstrong and H. Stroud. "Electric Movement in Air and Water, with Theoretical Inferences". 
Second Ed. London. 1899. 




Phc. 1-2-4. IfBCTHtie (})OTorpac|)HH pa3pa^OB, (Jmrypbi 12 h 8. 


1900-EiopKep K. (Burker K.) jaiueHiui nopomKH Biuuiapcii, ii3j,aBHa liciio.ibiOBaBuiiiecn ajih 
npoHBjieHHH (jmryp JlnxTeHSepra, CMecbio cepbi, jinKonoAna n KaKoro-jin6o opramiHecKoro 
nnrMeHTa, HanpHMep Kapiuiina, yjibTpaiviapiiHa hjih KHHOBapn. 

(carnine, lycopodium, sulphur). 

1900-Burker K. A ternary powder mixture for producing electrical dust images /Annalen des Physik. 
1900. (4) Band. 1. p.472-482. 

1900-Burker K. Uber ein Dreipulvergemisch zur Darstellung elektrischer Staubfiguren. Annalen des 
Physik. 1900. (4). 1. p.474-482. 

1900-Burker, K. A. Ps. 1 (1900) 474-. 


1974-Y. Hane, M. Kosaki and K. Horii, Color Lichtenberg figures in liquid nitrogen, Paper of Tech. 
Mtg on Electr. Discharges, IEE Japan, ED-74-8, 1974, (in Japanese). 


5-15 







1.3 PerHCTpaijHH pa 3 pjij, 0 B Ha <])OTonjiacTHHKe. 


1830-JIyn /KaK MaH^e ^arepa (Louis Jacques Mande Daguerre) (1787-1851) 4>paHi],y3CKHH 
xy^oacHHK, ycTaHOBHji, hto 3JieKTpHHecKHH pa3p aa OKa3tiBaeT Ha cBeTOHyBCTBHTejiBHyio 
(JtOTonjiacTHHKy, o6pa6oTaHHyio hoaom hjih chphhckhm ac<J)ajibTOM Taicoe ace AeiicTBHe, KaK h 
nojiynacoBoe ^eftcTBHe CBeTa. Oh bboaht noHBTHe sneKTpHHecKOH >khakocth. 

B nncbMe yKose^y Hbency, OAHOMy H3 ocHOBaTejieii (J)OTorpa<J)HH, ot 29 (JteBpajia 1832 r. oh 
coo6maeT: «JI npoBOAHJi HecKOJibKo onbiTOB c 3-neKTpHHecKOH acHAKocTbio, ho noroAa b sto BpeMa 
6bma HeSjiaronpHflTHa, h BeiqecTBa He hmcjih toh HyBCTBHTejibHOCTH. R ySeAHJica, hto 
3JieKTpHHecKaa acHAKOCTb AeMcTByeT coBepmeHHO TaK ace, KaK h cbct. IIjiacTHHKH, o6pa6oTaHHbie 
hoaom, h Apyrne njiacTHHKH, o6pa6oTaHHbie chphhckhm ac(})ajibTOM, SyAynn noABeprHyrbi 
ACHCTBHBD SJieKTpHHCCKOH aCHAKOCTH, nOCpeACTBOM CHJIbHOrO pa3paAa OKa3ajIHCb nOCJie 3TOrO B 
TaKOM ace coctobhhh, KaK earn 6bi a noABepr hx achctbhio CBeTa b npoAOJiaceHHe nojTynaca» 


1841-Abria J.J. (1841) Pogg. Ann. 53. p.589. 


1841- E. Becquerel, Sur les rayonnements chimiques qui accompagnent la lumiere solaire et la lumiere 
electrique, Bibl. Universelle Geneve, Nouvelle Serie, 33 (1841) p.400. 

1842- B. Silliman, Jr. and Win. H. Goode, A daguerreotype experiment by galvanic light, American 
Journal of Science and Arts, 43 (1842) p.185. 


1843-figures analogous to Moser's images. Morren, A. C. B. 16 (1843) 1803-. 

1843- formation by spark. Masson, A. C. B. 16 (1843)762-. 

1844- Majoechi A. Ms. G. 16 (1844) 43~5 280-. 

1849-Senarmont, H (1849) C. R. 29. p.750. 


1849-Wiedemann G. Uber das elektrische Verhalten krystallisirter Korper. Poggendorff s Annalen. 
76. p.404-412. 1849. 

1849-Wiedemann G. (1849) Pogg. Ann. 76. p.404. 

1885-Wiedemann G. Die Lehre yon der Elektricitat, V.4-2, Vieweg, Braunschweig, 1885, m 761. 



1851-EeKKepejib AjieKcaHAP 3amoh (Alexandre Edmond Becquerel) (1820-1891), ([jpaHuyscicHH 

d)H3HK. 


Phc. 1-3-1. AjieKcaHAP BeKKepejib. 


CoBMeCTHO C CbIHOM npOH3BeH MHOrO HCCJieAOBaHHH HaA 3JieKTpHHeCTBOM H (J)OC(J)OpHHHOCTbK), 
nacTb hx HaxoAHTca b ero Sojibihom cohhhchhh. «Cbct» («La lomiere, ses causes et ses effets», 
riapH/K, 1867-1868, 2 TOMa). 

Oh perHCTpnpoBaji (Jmrypbi paspaAOB c noMombio ([jOTonjiacTHHicH. Oh noABepran AareppoTHnHyio 
njiacraHy TonenHOMy sjieKTpHHecKOMy pa3p»Ay h npoaBjnui cKpbiToe H3o6paaceHHe napaMH pTym. 


1851-on plate glass. Broun, J. A. (vi Adds.) Ph. Mg. 1 (1851) 43-. 

1853-Th. Du Moncel. HccneAOBaji sjieKTpHnecKHH paspaA- 
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1856- Bottger R. Pogg. A. 98 (1856) 170-. 

1857- Grove W.R. Philosophical Magazine. 13 (1857) 63-. 

1959-Nedden H.M. C. zur. Dingier 154 (1859) 278-, 365-; 15*5 (1860) 295-. 
1860-Oppel J.J. (1860) Jahresber. d. phys. Ver. Frankfurt a. M. 


1858-OeAaepceH (Feddeisen V.) (1832-1918) HCMeuKHii 4 >h3hk, AOCKOHarrbHO H3yuHJi xapaKTep h 

yCJIOBUa B03HHKH0BeHH3 3JieKTpHHeCKHX HCKp H, B HaCTHOCTH, nOATBepAHJI Ha OnbITe npaBHJIbHOCTb 
cjjopMyjibi ToMCOHa. .ZfjiMTejibHOCTb ace HCKpbi OKa3ajiacb paBHoii mhjijihohhhm aojiam ceicyHAbi. Ha 
(j)OTorpa(j)uax ncxp hStko bhach KOJie6aTejibHbift 3aTyxaK>mHH xapaKTep pa3paAa. Oh paccMaTpuBaji 
H3o6paaceHHe HCKpoBoro pa3paaa jichachckoh 6aHKH bo BpaipaiomeMca 3epKane, (j)OTorpac|)Hpya 3th 
H3o6paaceHHa. Oh ycTaHOBHji, hto «b TueRTpunecKOH HCKpe hmciot MecTo nonepeMeHHo 
npOTHBononoacHbie tokh» h hto BpeMa OAHoro KOJieSaHHa «yBejiHHHBaeTca b toh Mepe, icaic 
B03pacTaeT KopeHb KBaApaTHbrii H3 3jieKTpH3yeMOH noBepxHocTH», T.e. nepnoA KOJie6aHHH 
nponopuHOHajieH xopHio KBaApaTHOMy H3 cmkocth, icaic sto h cne^yeT H3 (J)opMyjibi ToMCOHa. 



Phc. 1-3-2. Bha HCKpbi bo BpamaiomHxca 3epKajiax, nojiyneHHbiH b 3KcnepHMeHTe OeAAepceHa, j\m 
noATBepacACHHa KoneSaTejibHoro xapaicrepa HCKpoBoro pa3paaa. 1862 r. 


1860-PaHMOHA-JIyn-racTOH IIjiaHTe (Gaston Plante) (1834-1889) npo(j)eccop (J)H3hkh b napnace, 
6biBHiHH aecHCTeHT AneKcaHApa-OAMOHa EeKKepena, HccjieAOBaji (})Hrypbi JlnxTeHSepra. 



Phc. 1-3-3. f bctoh fljraHTe. 


Oh H3o6pea ycTpoftcTBo - MexaHHuecKHH npeAinecTBeHHHK coBpeMeHHoro reHepaTopa Mapnca. ripn 
noMom,H 3Toro reHepaTopa, cocToainero H3 cbmhhobo-kmcjiothom sjieKTpHnecKOH SaTapen 
(npoo6pa3a cBHHpoBo-KHCJioTHoro aKKyMyjiaTopa), cncTeMbi KOHAeHcaTopoB, KOTopbie npn noMoujH 
Bpamaiomeroca MexaHHnecKoro nepeicinonaTejia eoeAHHajiH hx noejieAOBaTejibHO-napajuiejibHO, oh 
nojiynaji BbicoKOBOJibTHoe HanpaaceHne. B KHHre «The Storage Of Electrical Energy», onMCbiBaiomeH 
ero onbiTbi nepnoAa 1859-1879. rijiaHTe onncaji nojiyneHne pa3paAHbix (})Hryp ((j)uryp JlHXTeH6epra) 
npn paspa^e cncTeMbi KOHACHcaTOpOB nepe3 B03AyniHbra 3a3op. 
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1860-Reitlinger E. HCCJieaoBan ([jurypti JlHXTeH6epra. 

1860-Reitlinger, E (1860) Wiener Ber. 41. p.358. 

1860- E. Reitlinger, Zur Erklrung der Lichtenhergschen Figuren, Sitzungsberichte der kaiserlichen 
Akademie der Wissenschaften, mathematisch-naturwissenschaftliche Classe, 41 (1860) p.358-376. 

1861- Reitlinger, E (1861) Wien. Ber. 43. p.25. 

1861- E. Reitlinger Vorlaufige Note uber Lichtenberg'sche Figuren in verschiedenen Gasen, 
Sitzungsberichte der kaiserlichen Akademie der Wissenschaften, mathematisch-naturwissenschaftliche 
Classe, 43-11 (1861) p.25-26. 

1862- E. Reitlinger and F. Kraus, Uber Brande's elektrochemische Untersuchungen, Sitzungsberichte 
der kaiserlichen Akademie der Wissenschaften zu Wien, mathematisch-naturwissenschaftliche Classe, 
46-2(1862) p.367. 

1862-Reitlinger, E, Krauss, F (1862) Wiener Ber. 46. p.367. 

1880- Reitlinger, E, Wachter, F (1880) Ebenda 82. p.180. 

1881- Reitlinger, E, Wachter, F (1881) Wied. Ann. 12. p.590. 

1881-Reitlinger, E (1881) Wiener Ber. 83. p.677. 

1881-Reitlinger E. Wachter Fr. Ueber Disgregation der Electroden durch positive electricitat und die 
erklarung der lichtenberg’schen figuren. 1881. p.591-610.+ 


1862-Crookes William nccjieAOBaji KaTo^Htie jiynn. 





Phc. 1-3-4. Tpy6KH KpyKa. 

1878-Crookes, William (December 1878). "On the illumination of lines of molecular pressure, and the 
trajectory of molecules". Phil. Trans. 170. 135-164. 


1862-Willingen, V.S. M. van der. Amst. Vs. Ak. 14 (1862) 286-. 
1862-Willingen, V.S. (1862) Versl. Akad. Amsterdam 14. p.286. 
1862-Buttel, P. Pogg. A. 117 (1862) 302-. 


1862-Rood O.N., On the study of the electric spark by the aid of photography, American Journal of 
Science and Arts, 11-33 (1862) 219. 

1862-Rood, ON (1862) Sill. Journ. (2) 33. p.219. 

1864-Rood, ON (1864) Sill. Journ. (2) 38. p.361. 


1865-Poggendorf, J.C. (1865) Pogg. Ann. 126. p.63. 

1868-Poggendorf, J.C. (1868) Pogg. Ann. 133. p.152. 


1866-A.V. Walteniioien. Uber den Lullinschen Versuch und die Lichtenbergschen Figuren. 
Poggendorff s Annalen. 128. p.589-609. 1866. 

1866-Waltenhofen, A. von. Wien Sb. 53 (1866) (Ab. 2) 665-. 


1868- Rollmann, W (1868) Pogg. Ann. 134. p.605. 

1869- Kundt, A (1869) Pogg. Ann. 136. p.612. 
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1869-Kundt A., Ueber eine noch nicht beobachtete elektrische Staubfigur, Poggendorff s Annalen. 
Phys., 136 (1869) 612. rituieBbie Kpyra KyH^Ta (Kund’s dust circle, figures). Ecjih 3JTeKTpoA 
neperopen, to Ha cnoe noponiKa noaBJiaeTca Kpyr. 


1869-Bezold, W (1869) Miinchener Ber. 2: p.145. 

1869- Bezold, W (1869) Miinchener Ber. 2: p.371. 

1870- Bezold, W (1870) Pogg. Ann. 140: p.541. 

1870-Bezold, W (1870) Pogg. Ann. 140: p.145. 

1870-Bezold W.V. Untersuchungen uber elektrische Staubfiguren. Poggendorffs Annalen. 140. 
p.145-159. 1870. 

1870-Bezold W.V. Untersuchungen uber die electrische Entladung. Poggendorffs Annalen. 140. 
p.541-552. 1870. 

1870- Bezold W.V. Uber die Zerlegung einer Entladung in Partialentladungen. Poggendorffs Annalen. 
140. p.559-560. 1870. 

1871- Bezold, W (1871) Pogg. Ann. 144: p.337. 

1871-Bezold W.V. Uber das Bildungsgesetz der Lichtenbergschen Figuren. Poggendorffs Annalen. 
144. p.337-363, 526-550. 1871. 

1874-Rontgen, WC (1874) Ebenda 151: p.226. 

1880-Bezold W.V. Uber Lichtenbergschen Figuren und elektrische Ventile. Wied. Ann. 11. p.787-795. 
1880. 

1897-Bezold W.V. Uber die Untersuchung elektrischer Drahtwellen mit Hulfe von Staubfiguren. 
Wied. Ann. 63. p.124-131. 1897. 

1880-Bezold, W (1880) Wied. Ann. 11: p.787. 

1884-Bezold, W (1884) Wied. Ann. 21: p.401. 

1897-Bezold, W (1897) Wied. Ann. 63: p.124. 


1870-A.W.Wright, Sill. Joum. (2) Band. 49, S. 381. 1870. 

1870-E.W. Blake. A Method of Producing, by the Electric Spark, Figures Similar to Those of 
Lichtenberg. American Journal of Science and Arts. (2). 49. p.289-294. 1870. 

1870-Blake, EW (1870) Sill. Journ. (2) 49: p.289. 

1870-Karrass, T (1870) Ebenda 140: p.161. 

1870-Peterin, J (1870) Wiener Ber. 62: p.679. 


1872-Schneebelij H, Ziir. Vjschr. 17 (1872) 35-. 

1875-Schneebeli, H (1875) Carls Rep. 11: p.403. 


1872- Chekhovlch, K. A. [1872] (xn) 

1873- Douliot, i. J. de Ps. 2 (1873) 260- 

1873-Kuhn, M. Carl Epm. 9 (1873) 341-. 

1875- Peters, A. A. Ps. C. 156 (1875) 403-; 158 (1876) 174-. (Poggendorffs Annalen) 

1876- in space. Lonimet, E. C. J. Erlang. Ps. Md. S. Sb. 8 (1876) 142-. 


1873-Mach, E, Fischer, A (1873) Ebenda 149: p.421. 

1875-Mach, E, Wosyka, J (1875) Ebenda 156: p.407. 

1879- E. Mach and S. Doubrava, Beobachtungen fiber die Unterschiede der beiden elektrischen 
Zustande, Sitzungsberichte der kaiserlichen Akademie der Wissenschaften zu Wien, 80 (1879) p.331. 

1880- Mosc. S. Sc. Bll. 39 [No. 2] (1880) 59-. 

1880-E. Mach und S. Doubrava. Beobachtungen uber die Unterschiede der beiden electrischen 
Zustande. Wied. Ann. 1880. 9. p.61-76. 


1874-Antolik, K (1874) Pogg. Ann. 151: p.127 

1874- Antolik, K (1874) Ebenda 151: p.127. 

1875- Antolik, K (1875) Ebenda 154: p.14. 

1875-K. Antolik, Das Gleiten elektrischer Funken, Poggendorffs Annalen. Phys., 154 (1875) p.14. 
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1878-Antolik, K (1878) Wied. Ann. 3: p.483. 

1882-Antolik, K (1882) Wied. Ann. 15: p.475. 

1882-Antolih, K. A. Ps. C. 15 (1882) 475-. (Poggendorff s Annalen) 

1882-(Antolik's.) Aht, A. (xh) Orv. Term. Ets. 7 (1882) {Term. Szak) 155-. 

1882- K. Antolik. Uber neue electrische Figuren und uber aas Gleiten electrischer Funken. Wied. Ann. 
15 p.475-491. 1882. 

1883- Antolik, K (1883) ZS. d. elektrot. Ver. Wien 1: p.228. 

1884- Antolik, Fum. Elect. 11 (1884) 310-. 


1876-B pyKOBOflCTBe no <{)OTorpa<{)HH, m'Whhom b CaHKT-neTepdypre b 1876 r. ynoMMHaeTca o 
B03M03CHOCTH BH3yajIH3aitHH 3JieKTpHHeCKHX pa3p«AOB C HCn0JIB30BaHHeM (})OTOperHCTpHpyK)IIi;HX 
MaTepnanoB. 


1876-Rosicky W. (1876) Wiener Ber. 73: p.629. 


1881- Villari, E. Bologna Ac. Sc Mm. 3 (1881) 663-; 4 (1882) 395-. 

1882- Bauer, K. F. VA. Ps. C. 16 (1882) 368. (Poggendorff s Annalen) 

1883- Ollver J. Lodge. (University College, Liverpool) On Lord Rayleigh’s Dark Plane. Nature 1883. 
July 26. p.297-299.+ 

1883-V. Dvorak, Ueber einige Versuche mit statischer ElectricitY/t, Wied. Annalen des Physik. 19 
(1883) p.323. 

1883-Dvorak, V (1883) Wied. Ann. 19: p.323. 


1884-Comptes Rendus des Seances de l'Academie des Sciences, 99 (1884) p.959. 

1884-W. Thomson, Mathematical and Physical Papers, V.2, University Press, Cambridge, 1884, p.168. 


1885-The Electric Discharge and Spark Photographed Directly without an Objective. Scientific 
American. 1885. april 4. vol.19. p.7713-7714.+ 



1865-Bertin, npo<|)eccop Strassburg University, pyKOBoauji nccjieaoBamiaMM ajieKTpHHecKHx 
pa3pa^0B. Oh pemnji c(})OTorpa(})HpoBTi> aneKTpHHecKHH pa3patt- Ho ((lOTorpacjmuecKHH npoitecc 6biji 
He ouchb coBepmeHHbiM, h He yaanocb nojiynuTb yaoBJieTBopMTejibHbix pe3yjn>TaTOB. B 1884 ro^y oh 
BCTpeTHjiea c H3BecTHBiM npoH3BottHTejieM F. Ducretet, c kotopbim oh coSupajica Hcnojii>30BaTi> ^jia 
perHCTpauHH acejiaTHHO-SpoMH^HbiH (gelatino-bromide) nponecc. K coacaneHHio, oh yMep npeacfle, 
neM 3 th 3KcnepHMeHTbi 6bijm HanaTbi, h He cMor yBH^eTb peajiH3aitHio CBoero npoeKTa. T-h Ducretet 
He OTKa3biBaTbca ot linen , oh nocTponji HyacHbiii annapaT, h nonyHHJiH HeKOTopbie pe3yjibTaTbi. 


PhC. 1-3-5. y CTpOHCTBO perHCTpaHHH pa3pflflOB. 
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yCTpOHCTBO COCTOHT H3 CTCKJIflHHOrO KOpnyCa ABCD, yCTaHOBJieHHOrO Ha sSohhtoboh 
njiacTHHe. B BepxHeft Haem Kopnyca h c 6okob c,nejTaHbi oTBepcraa ^jia 3JieKTpo,noB. B peHTpe cTOJia 
3aKpenneHa Me^Haa CTOHKa, Ha KOTopon Moryr 6bitb ycTaHOBJieHbi pa3JiHHHbie jxhckii 
(MeTajuiHHecKHH, ^H3jieKTpHHecKHft). BbicoTy ctohkh mo5kho peryjiHpoBaTb. B KanecTBe 6aTapen 
Hcnojib30BajiHCb SaTapen H3 SnxpOMaTa Kajina. BaTapen MorjiH npoH3BO,n,HTb tok HanpaaceHHeM 10b, 
CHjia Toxa 15 aMnep. C noMombio HH^yKpHOHHoft KaTyniKH (MauiHHa r ojibua, Holtz machine) 
co3AaBajiocb BbicoKoe HanpaaceHHe. npn pa3pa^e co3,n,aBajiacb ncxpa ajihhoh 8 .zjiohmob (20cm). 



Phc. 1-3-6. Pa3p>m Meac^y neyMa sjieKTpo^aMH, OTpnijaTejibHbiH sjieKTpoa cjieBa, nojioacHTejibHbm 
3neKTpoA cnpaBa. 



Phc. 1-3-7. Onrypa JlHXTeHhepra. 


nojiyHeHHfl (Jmrypbi JlHXTeHhepra Hcnojib30Bajica MeTajuiHHecKHH ^hck, Ha KOTopbiii 
noMecTHHH 36ohhtobbih ^hck Toro ace pa3Mepa. CBepxy pacnojiaranacb (J)OTOHyBCTBHTejibHaa 
njiacTHHKa, 3MyjibCHOHHbiH 4)otocjioh pacnojioaceH CBepxy. CBepxy c (})OTonjiacTHHKOH 
KOHTaKTHpOBajI BTOpOH 3J16KTpOH B BKJXQ mapa. 
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1880-3aceH AapnaH ,H,iOKpe (Eugene Adrien Ducretet) (1844-1915), 4>paHqy3CKHH (J)H3 hk. 


Phc. 1-3-8. 3aceH /(lOKpe. 

B 1880-1884 oh 3anHctiBaji Ha (j)OTorpa(j)HHecKyro njiacTHHKy cne^ti ajieKTpHnecKHx pa3pa,n;oB. 
Pe3yjibTaTbi ero HCCJie^OBaHHH pa3Mem,eHbi b IlapHaccKOM My3ee HCKyccTB h peMecen non Ha3BaHHeM 
«Effluves et etincelles electriques obtenues directement sans objectif». 

1884-Ducretet E. npeAJioacHji Hcnojib30BaTb jsjm BH3yanH3au;HH pa3pa,qa CBeTonyBCTBHTejrbHbie 
njiacTHHbi, 3 to Tax Ha3bmaeMbiH (J)OTorpa(J)HHecKHH mcto/i perncTpapHH. 

1884- Ducretet, E (1884) C. R. 99: p.959 

1885- Ducretet, E (1885) Lum. electr. 15: p.159 

1885-Ducretet E., photographies d’etincelles electriques, 14 x 11 cm, 1885. 


1880-3HTbe-JIeonojibA TpyBeno (Etienne Leopold Trouvelot) (Leopold Truvelo) (1827-1895), 
([jpaHnyscKHM xy^oacHHK h acTpoHOM. Oh noKa3an, hto (fmrypbi JlHXTeHbepra mo>kho nojiynaTb Ha 
(J)OTorpa(J)HHecKOH 6yMare. Oh noMemaji (J)oTonjiacTHHKy Ha 3a3eMjieHHyio MeTajumHecKyio 
njiacraHy h no^Bepraji ee bo3achctbhio tohchhoto aneKTpHHecKoro pa3pa,n,a ot KaTyimcH PyMKOp(J)a 
hjih ot Wimshurst machine. OneicrpoA Kacanca 3MyjibcnoHHOH CTopoHbi njiacTHHKH. Ilpn o6bihhom 
npoaBJieHHH nnacTHHKH Ha Heii BOcnpou3BO,aMJMCb (J)Hrypbi JlHXTeHbepra. 3th (Jmrypbi HHor^a 
Ha 3 biBaioT Trouvelot figures. 

b 1880 r. oh nojiynaji <«J)Hrypbi TpyBCJio» (cfmrypbi JlnxTeH6epra) npH noMom,H KaTyimcH PyMKopcjja 
hjih MamHHbi BHMmypcTa (Wimshurst machine). Pe 3 yjibTaTbi cbohx 3KcnepHMeHTOB oh onySjiHKOBaji 
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Phc. 1-3-9. <f>urypbi TpyBejiOTa (Trouvelot figures). 
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1888-Trouvleet, E.T. "Sur la forme des decharges electriques sur les plaques photographies," La 
Lumiere Electrique, 1888, v. 30. p.269-273. 

1888- Trouvelot, EL (1888) C. R. 107: p.684 

1889- Trouvelot, EL (1889) C. R. 108: p.346 


1887-K. Wesendonck. Untersuchungen uber Buschelentladungen. Wied. Ann. 30. p.1-50. 1887. 

1887-Wesendonck, K (1887) Wied. Ann. 30: p. 1. 

1887-Cechovic, K. Bs. Ps. C. S. J. 19 (Ps.) (1887) 39-; J. dePs. 7(1888) 275. 


1888-flac. EpayH (Broun J.) aHr jihhckhh yneHtift, (Belfast, UK), perHCTpnpoBaji (Jmrypbi 
JlHXTeHOepra Ha (J)OTo6yMare. 

Oh noMemaji (J)OTonjiacTHHKy Ha 3a3eMjieHHyio MeTanjiHuecKyio njracTHHy h noaBepran ee 
B03aeHCTBHK> TOHeHHoro ajieKTpHHecKoro paspaaa. npn o6bihhom npoaBJieHHH njiacTHHKH Ha Heii 
BocnpoH3BOAHHHCB (})Hrypi>i JlHXTeH6epra. 

1888-Brown, J. "On figures Produced by Electric Action on Photographic Dry Plates," Phil. Mag. 
1888, Series 5, v. 26, issue 163. p.502-505. 

1888-Brown, J (1888) Phil. Mag. (5) 26: p.502. 


1888-Hallwachs W. Wied. Ann. 1888. 33. p.301. Oh o6HapyacHn, hto pmucoBaa njiacTHHKa, 
ocBemaeMaa yjibTpacJmojieTOBbiMH Jiynaivm ot ayroBoii jiaMnbi, 3apaacaeTca nonoacHTejibHO, H3-3n 
HCnyCKaHHa (})OT03JieKTpOHOB. 

1888-Latschinow, D (1888) Journ. d. russ. chem. phys. Ges. (2) 20: p.41. 

1888-Philosophical Magazine. 1888. V.26. p.502. 

1888- La Lumiere Electrique. 1888. V.30. p.269. 

1889- G. Sieben, Experimentaluntersuchungen fiber elektrische Figuren auf lichtempfindlichen Platten, 
Sitzungsberichte der kSniglichen Akademie der Wissenschaften zu Berlin, Jg. 1889-1, 395. 

1889-Gothard, E (1889) Eders Jahrb. f. Phot. 3: p.lll. 

1889- Hiibl, A, Obermayer, A (1889) Wiener Ber. 98: p.419. 

1890- Lepel, F (1890) Wied. Ann. 39: p.361. 

1890-Joly, J (1890) Proc. Roy. Soc. London 47: p.67. 


1892-Alan Archibald Campbell Swinton (AnaH ApunSajib^ K3Mn6ejui CyHHTOH) (1863-1930), 

HH>KeHep-3JieKTpHK H3 llIOTJiaH^HH. 



Phc. 1-3-10. Swinton A. 


Oh Hcnojib30Ban (J)OTorpac|)HK) ana perHCTpaqHH CTpaHHbix h tohkhx y3opoB, co3aaBaeMbix c 
noMouibio 3jieKTpHHecKoro pa3paaa KOHaeHcaTopa npn npaMOM KOHTaKTe saeKTpoaa c 
(J)OTorpa(J)HHecKOH naacTHHOH. OoTonaacTHHKa coctoht H3 CTeKaaHHOH naacTHHbi, noKpbiToii 
(JtOTOHyBCTBHTeabHbiM cnoeM (6pOMHa cepe6pa b aceaaTHHe). C oSpaTHoii CTopoHbi cf)OTo6yMare 
noMemaaacb (})oabra. Cnaa paapaaa peryanpoBaaacb TaKHM o6pa30M, hto6bi oh He Bbixoana 3a Kpaft 
(JtOTonaacTHHKH. Echh pa3Mep <J)OJibrH MeHbme pa3Mepa (J)OTonaacTHHKH, to 3apaa He 
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pacnpocTpaHaeTca 3a npe^enbi rpaHuu (fjojibrn. Ha 3acenaHMM BpHTaHCKOH accounauMH b 1892 r. oh 
AeMOHCTpapoBaji (j)OTorpa(j)HH 3jieKTpHHecKHx pa3pa^0B, nojryHeHHbie 6e3 (})OToannapaTa. 
H3o6paaceHHJi (JmpMHpOBajiHCb npn pa3pa,n,e KOH^eHcaTOpa Ha noBepxHOcm o6bihhoh cyxoM 
(J)OTorpa(J)HHecKOH njiacTHHbi, cocToameft H3 cTeKjiaHHoft noAJioaocH c HaHeceHHMM noBepx cnoeM 
SpoMH^a cepe6pa b acenaTHHe. Ha oSopOTHOH CTopoHe njiacTHHbi 6biji pacnojioaceH MeTajuiHHecKHH 
3neKTpoA (<J)OJibra). «Cnay» pa3pa,qa KOH^eHcaTopa peryjinpoBajiH TaKHM o6pa30M, hto6m oh 
oxBaTbiBaji bck) njiacTHHy, He 3aTparHBaa ee xpaeB. 




Phc. 1-3-11. nojioacHTejibHbiH (cneBa) h OTpHpaTejibHbra (cnpaBa) paspa/i. 



Phc. 1-3-12. flojiO/KHTejibHbiH (caeBa) h OTpHuaTejibHbiH (cnpaBa) pa3pa^. 


1892-Section A of the British Association, at its Edinburgh meeting in 1892. 

1892-reported in the Electrical Review for August 26. 1892. 

1898-A.A.C. Swinton. The Action of Electric Discharges on Photographic Plates. Nature 58, 151. (16 
June 1898).+ 
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1895- S.P. Tnosirson. On the Cause of the Difference in Lichtenberg’s Dust-Figures. Preliminary Note. 
Proc. Roy. Soc. London. 58. p.214-215. 1895. 

1896- Sommer, J. CasopiS 25.(1896) 246-; Fschr. Ps. (1896) (Ab. 2) 442-. 

1896-Waiter E. Woodbury. Photographing electrical discharges. Popular Science Monthly. 1896. 
Volume 49. July. p.305-307.+ 

1896-Friedlander, J (1896) Verh. d. Ver. z. Bef. d. Gewerbefl., Berlin 75: p.119. 

1896-Woodbury W.E. Photographing Electrical Discharges. Popular Science Monthly. 1896. V.49. 
July. 


1892-Lord William George Armstrong (YnjibaM ^acop^ac ApMCTpOHr) (1810-1900), aHrjiHHCKHH 
Hccne^oBaTejit, H3,najT npeKpacHyio KHury c UBeTHtTMu ujuiTOCTpauuaMu (J)uryp JlHXTeH6epra. 



Phc. 1-3-13. George Armstrong. 



B 1892 roay oh, Hcnojn>3ya HHayKimoHHyK) KaTymKy PyMKOpcjm, .aaromyio 18-^iohmobok) HCKpy, 
yKa3aji Ha cocymecTBOBaHHe Asyx npoTHBononoacHbix TeueHuu b .zjBHaceHHax ojieKTpooHeprHH. B 
1897 r. oh onySjiHKOBaji HJiJHOCTpHpoBaHHyio MOHorpacJmio «Electric Movement in Air and Water», b 
KOTopoft o6cyaytajiact (jmrypbi, nojiyueHHbie c noMombio ojieKTpHnecKoro pa3pa,qa Ha 
4)OTorpa(j)HHecKHx nnacTHHax. B 1899 r. Bbimna H3 nenaTH caeayiomaa ero KHHra «Electrical 
Discharge Experiments» co,qepacamaa 6oabmoe KOJumecTBO HBeTHbTX H3o6paaceHHH (j)uryp 
JlHXTeH6epra, o6pa3yK>Hi,Hxca npn 3JieKTpHHecKHx paspa^ax. 


itgT 

• lJlectric 

4 W QVENEK, 


.'"{M, -Air and Water 

/' Mr\ #IIm 

Theoretical inferen-v. 


BY 

Lord Armstrong 

CB.fHS 


Phc. 1-3-14. 06jioacica KHHrn h (J)OTorpa(J)Ha pa3pa,n,a. 
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1897-Armstrong W.G. "Electric Movement in Air and Water, with Theoretical Inferences". London. 
1897.+ 

1899-Armstrong W.G. «Electrical Discharge Experiments». 1899. 


1895-1898-Martin F. Expansion produced by electric discharge. Proc. Cambr. Phil Soc. 1895-1898. 9. 

p.11-16. 


1895-Quincke, G (1895) Berl. Ber. 

1910-G. Quincke. Uber elektrischer Staubfiguren auf Isolatoren und durchgehende, reflektierte, 
sekundare und rucklaufige elektrische Strahlen. Annalen des Physik. (4). 32. p.91-147, p.889-940. 
1910. 

1915-Quincke, G (1915) Elster-Geitel-Festschrift. 


1898-ABrycT Tenjiep (August Joseph Ignaz Toepler) (1836-1912), 



Phc. 1-3-15. ABrycT Tenjiep. 



MaKCHMHjiueH Tenjiep (Toepler Maximilien) (1870-1960) cbih, HeMemain (})H3 hk, 3aHHManca 

[3yajM3auueii noTOKOB (mnnepeH ([jOTorpacljneH). 


Phc. 1-3-16. CKOJib3am;HH paipajj Ha nonoacHTejibHOM 3JieKTpo,n,e (cneBa) h Ha OTpHuaiejitHOM 
3jieKTpo^e (cnpaBa). (a)-Manoe HanpaaceHHa, h MejtJieHHoe B03pacTaHHe HanpaaceHHa, (B)-cpe,iiHee 
Hanpa>KeHHe h cpeflHaa CKOpocTb B03pacTaHHa HanpaaceHHa, (c)-BticoKoe HanpaaceHne h BbicoKaa 
CKopocTb HapacTaHHa HanpaaceHHa. 

IIpH cnajiaHHH HanpaaceHHa c bhcokoh CKopocTbio Ha,n, raaBHOH paipajjHOH (Jmrypoii 
noaBjiaeTca MeHbmaa no pa3MepaM pa3pa^Haa (j)nrypa, KOTopaa eooTBeTCTByeT .qpyroMy 3Haxy 
ocTpna, 4CM fljia raaBHoro paipajja (<«j)Hrypa oSpaTHoro pa3pa^a»). 3to npOHCxo^HT noTOMy, hto 
yMeHbineHHe HanpaaceHHa Ha ocTpne hhct SHamrrejibHO SbiCTpee, neM Ha 3apaaceHHOM norpaHHHHOM 
caoe. Ilpn oueHb BbicoKHx yzjapHbix HanpaaceHHax B03HHKaioT BTopHHHbie pa3pa^Hbie (Jmrypbi 
(«o6paTHbie CTyneHH»). 
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Phc. 1-3-17. CK0Jib3flm,HH pa3pafl Ha OTpuuaTejibHOM 3JieKTpo^e npn BbicoKHx Hanpa>KeHHax c 
o6pa30BaHHeM o6paTHtix (J)Hryp. 


1868-Toepler, A (1868) Pogg. Ann. 134: p.215. 

1874-Toepler, A (1874) Carls Rep. 10: p.215. 

1898-Toepler, M (1898) Wied. Ann. 66: p.1061. 

1898-M. Toepler, Ueber gleitende Entiadung langs reinen Glasoberflachen, Wied. Annalen des Physik. 
66(1898) 1061. 

1906-Toepler, M (1906) Ann. d. Phys. (4) 21: p.193. 

1906- M. Toepler, Zur Kenntnis der Gesetze der Gleitfunkenbildung, Annalen des Physik. Ser., 4, 21 
(1906) 193-222. 

1908-Toepler, M (1908) Ann. d. Phys. (4) 25: p.745. 

1907- Toepler, M (1907) Phys. ZS. 8: p.743. 

1917-Toepler, M (1917) Ann. d. Phys. (4) 53: p.217. 

1917-M. Toepler. Uber den inneren Aufbau von Gleitbuscheln und die Gesetze ihrer Leuchtfaden. 
Annalen des Physik. (4). 53. p.217-234. 1917. 

1920- Toepler, M (1920) Phys. ZS. 21: p.706. 

1921- Toepler, M (1921) Archiv fur Elektrotechnik. 10: p. 157. 

1921-Toepler, M (1921) Phys. ZS. 22: p.59. 

1921-Toepler, M (1921) Phys. ZS. 22: p.78. 

1921-Toepler, M (1921) Archiv fur Elektrotechnik. 10: p.157. 

1921-Toepler, Max. "Laws of Creepage Phenomena," Archiv fur Elektrotechnik, Sept. 10, 1921, v.10, 
p.157-158. 

1921-M. Toepler, Uber die physikalischen Grundgesetze der in der Isolatorentechnik auftretenden 
elektrischen Gleiterscheinungen, Archiv fur Elektrotechnik. 10 (1921) p.157. 

1921-M. Toepler. Archiv fur Elektrotechnik. Band. 10, (1921) p.166. 

1921-Toepler Max. Zeitschrift fur Physik. 22. 59 h 78. 1921. 

1925- Toepler Max. Archiv fur Elektrotechnik. 14. 305. 1925. 

1926- 17. 61 h 389. 1926. 

1927- 549 h 563 1927. 

1932-26. 429. 1932. 

1932-Toepler Max. Elektrotechn. Z. 53. 1219. 1932. 


1897- Blumel, A (1897) Verh. d. D. Phys. Ges. 16: p.174. 

1898- Pflaum, H (1898) Korrespondenzblatt d. Naturforscher-Ver. Riga 40: p.l. 
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1898-Lehmann O. Die elektrischen Lichterscheinungen oder Entladungen, Knapp, Halle, 1898. 

1898- Lehmann O. (1898) Die elektrischen Lichterscheinungen. 

1899- Fommt L. A. Ps. C. 69 (1899) 479-. (Poggendorff s Annalen) 


1897-Thomas Burton Kinraide (1864-1927), uccjieaoBaTejib H3 BocTOHa (CLUA). 3aHHMajica 
(j)OTorpa(j)MpoBaHueM (J)nryp JlHXTeH6epra. C^ejian 6ojiee 500 (J)OTorpa(j)uii. 
http://www.electrotherapymuseum.com/Kinraide.htm 



Phc. 1-3-19. TpaHC(})opMaTop pa3pa6oTKH KimpariAa (Kinrade Coils). 
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1998-John A. McClelland (1870-1920), npocjreccop <J)H3hkh b University College Dublin, UK. 


Phc. 1-3-21. John A. McClelland. 

B Cavendish Laboratory oh npoBo^Hji HccjieAOBaHHs B03,n;eHCTBH» aneRTpHnecRoro paspxjia Ha 
(J)OTorpac|)HHecKyK) njiacTHHKy. IIojio>KHTejibHbrH pa3pa^ npoH3BO,n,HJi donee hctkhh h 6ojibmoii 
pa3Mep H3o6paaceHHa. Hccne^oBanacb 3aBHCHM0CTb (j)opMbT pa3p»,zta ot AaBjieHua B03^yxa. Ilpn 
noHHnceHHH naBJieHHa npoHCxonHT B03pacTaHHe nnomanu h nojio)RHTejibHoro h OTpHiraTenbHoro 
pa3pa^0B. IIpH caMOM hh3kom ^aBjieHHH paapnjx pacnpocTpaHHjica Ha bcio njiacTHHy. Ilpn 
noBbmieHHH jiaanemifi npn nojio)KHTejibHOM parpnne yMCHbiuaiOTca BeTBHCTbre jihhhh, a npn 
OTpHpaTejibHOM pa3pa^e o6pa3yeTca Hedojibinoir Kpyr 6e3 CTpyKTypbr. 

BbiacHeHHfl npuponu parpnna noMemajincb pa3JiHHHbie njieHKH MOKny aneRTpo^OM h 
(jroTonnacTHHROH. Ilpn Hcnojib30BaHHH tohroh njiacTHHRH cjhoabi (})Hrypa nonoacHTenbHoro pa3pn^a 
CTana jiHiub HeMHoro MeHbrne. Ilpn Hcnonb30BaHHH CTeRjniHHOH njiacTHHbr pa3Mep cjmrypbi HeMHoro 
yBejiHHHjica, cRopee Bcero, H3-3a pacceuBaHnn cBeTa. Tomcaa 36oHHTOBaa njiacTHHRa nonHocTbio 
djiORHpOBaria CBeueHue. B 3RcnepHMeHTax perHCTpHpoBarrocb CBeneHne mohct. 

1898-J.A. McClelland. Photographic Plates by Electric Discharges. (Cambridge Philosophical 
Society), Nature, 16 May 1898, 58 p.142. (June 9. p.142.) 

1898-J.A. McClelland. On the figures produced on Photographic plates by electric discharges. 
Cambridge. Proceedings of the Cambridge Philosophical Society, Mathematical and Physical Csiences 
1898. v.9. p.522-524.+ 

1898-McClelland, BJA (1898) Nature 58: p.142. 

1921-McClelland, J.A., & McHenry, J.J. (1921). Uncharged nuclei produced in moist air by ultra¬ 
violet light and other sources. Proceedings of the Royal Dublin Society, 16, p.282-303. 

1930-Nolan, J.J., & Nevin, T.E. (1930). The effect of water vapour on the diffusion coefficients and 
mobilities of ions in air. Proceedings of the Royal Society, London, 127, p.155-174. 



1899-Przibram Karl (1878-1973) Wien, Austria. 



Phc. 1-3-22. Karl Przibram, 1925. 

1899-Przibram, Karl (1899) Wiener Ber. 108: p.1161. 
1904-Przibram, K (1904) Wien. Ber. Ha 113: p. 1315. 
1904-Przibram, K (1904) Wiener Ber. 113: p.439. 
1907-Przibram, K (1907) Wiener Ber. 116: p.557. 
1912-Przibram, K (1912) Wiener Ber. 121: p.2163. 
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1918-Karl Przibam, Einpolige elektrische Figuren und Elektronenaffinitait, Sitzungsberichte der 
kaiserlichen Akademie der Wissenschaften zu Wien, 127-Iia (1918) 395. 

1918- Przibram, K (1918) Wiener Ber. 127: p.395. 

1919- Przibram, K (1919) Wiener Ber. 128: p.1203. 

1919-Przibram, K (1919) Phys. ZS. 20: p.299. 

1919- K.Przibam. Uber die Elektrischen Figuren. Zeitschrift fur Physik. XX, S.299 (1919). 

1920- Przibram, K (1920) Phys. ZS. 21: p.480. 

1920-Przibram, K (1920) Wiener Ber. 129: p.151. 

1920-Karl Przibram. Form und Geschwindigkeit. Ein Beitrag zur allgemeinen Morphologie. 
Naturwissenschaften. 6. Februar 1920, Volume 8, Issue 6, p.103-107. 

1926- Przibram, K, Kara-Michailova, E (1920) ZS. f. Phys. 2: p.297. 

1927- Karl Przibam. Die Elektrischen Figuren. Handbueh der Physik, 1927. vol.14. P.391-404. 



OTprmaTejibHMH nojuoc. OoTorpacJma nojiyueria ,H,. ,HeBH npu perucTpauHH paspa/ia ot KaTymKH 


PyMKop(})a. 


Humphry Davy (reM<J)pH ^3bu) (1778-1829) aHrjmiicKuii 4>h3hk, xhmhk. B 1808-1809 ro^ax onncaji 


^yroBOH 3jieKTpHHecKHH pa3pa^ Meayjy ^ByMa yronbHbiMH cTepacHaMH, coe^HHeHHbiMH c nomocaMH 



moiuhoh 3JieKTpu4ecKOH 6aTapeeii H3 2 Tbicau rajibBaHHuecKHx 3JieMeHTOB 


Phc. 1-3-24. Pa3pa^ ot nonoacHTenbHoro h oTpmjaTejibHoro oaeKTpoAOB. (boTorpaclmu nojiyneHbi 


JIaHryMbe. 
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XX-ii BeK. 


1900-Schaffers, W (1900) C. R. 130: p.897. 

1900- Knoblauch, BE (1900) Phys. ZS. 2: p.165. 

1901- Haen, P (1901) Bull, de Beige. 

1901-Heen, P (1901) Bull, de Beige. 

1901-Weber, RH (1901) Ann. d. Phys. (4) 6: p.96. 


1905-Deeks W.A. USA. Hccne^OBaji CTaTHuecKne h BticoKonacTOTHtie paspaaij, perncTpnpyeMtie 



Phc. 1-3-25. Chhmkh nojio>KHTejibHoro (cneBa) h OTpnnaTejibHoro (cnpaBa) paapaaoe. 



Phc. 1-3-26. Pa3pjm, nonyneHHbiH c noMomtio TpaHC(j)opMaTopa flapcoHBana h Tecna. 

1905-Deeks W.A. Illustrative effects of static and high-frequency sparks. Fifteenth Meeting of the 
American Electro-Therapeutic Association. New-York. September 20. 1905. 173-180.+ 
http:/www.electrotherapvmuseum.com/2009/SparkIllustrations/index.htm 


1903-Vgl. z. B. St. Jellinek. Elektropathologie. Stuttgart. 1903. 

1906-J.M. Eder, Ausfiihrliches Handbuch der Photographic, V.I-2-Photochemie, 3 rd edn., Knapp, 
Halle, 1906, p.409. 

1908- M. Escu. Uber den Vorprocess und die Verzogerung bei der Funkenentladung. Diss. 1908. 57.p. 

1909- Cluckers, R (1909) Bull, de Beige. 

1910- Porter Alfred W. Electrical discharge over photographic plate. Nature. 1910. march 31. vol.83. 
issue 2109. p.l42-143.+ 


1911- Francis E. Nipher. Disruptive discharge of electricity through flames. Proceedings of the 
American Philosophical Society. Vol. 50, No. 200 (Jul. Aug., 1911), p.397-403. 

1912- Arpi, R (1912) Ark. f. Mat., Astron. och Fys. 8: p.14. 

1916-Hansen K. Photographic elektrischer Entladungen. E.T.Z. 1916. 37. p.610-611. 
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1917-Yoshida U. Figures produced on Photographie Plates by Electric Discharges. Mem. Kyoto, V.II, 
p.105 (1917). 

1917-Yoshida U. (1917) Mem. Kyoto 2: p.105. 

1921-Yoshida U. and Tanaka G. Mein. Kyoto Imp. University. V.V, No.2, p.145-152, 1921. 
1921-Yoshida U„ Tanaka S. (1921) Mem. Kyoto 5: p.145. 


1917-Mikola S. onybjiHKOBaji <J)OTorpa<|)HH JlHXTeHbepra. Oh nojiyuaji <J)OTorpa<|)HH npaMO Ha 
(J)OTorpa(J)HHecKOH njiacTHHe. <PoTorpa(})HH oTjiHuaioTca 6ojibmoH neTKocTtio. 

1917-S. Mikola. Untersuchungen uber die Lichtenbergschen Figuren und uber die Strahlung des 
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KoneHrareH. 

B pa6oTe Hccne^oBanca MeTojt perncTpartHH aaeRTpunecKoro pa3pa^a Ha (})OTo6yMare. OTMenanoct, 
hto b BaKyyMe pa3p>ma He npoHCxoauT. PaccMaTpuBaeTca ana rana pa3pa,n,OB 
-pure discharge-o^HHOHHBifi pa3pa^, MOHOHMnyjibCHbiH, 

-impure (mixed) discharge, Kor,n,a no^aeTca HecKOJibKO HMnynbcoB uepeayioureHca nonapHOCTH, 
MHoroHMnynbCHbiH pa3paA- 



Phc. 1-3-27. CxeMa ycTpoiicTBa nojiyueHuu (})OTorpa(J)HH pa3pa^a Ha 6yMare. A-MeTajumuecKUH 
CTepxceHb, P-(j)OTorpac|)HHecKaa byMara, B-MeTajuinuecKaa nnacTHHa c 3a3eMJieHHeM. 


Range of Positive Figure 


Mixed 
or impure 
Positive Figure 


Subsequent 

Negative^ 

Discharge 


Subsequent 

Positive 

Discharge 


Mixed 
or impure 
Negative Figure 



Pure Positive 
Figure 


Range of 
Negative 
Figure 


Pure Negative 
Figure 


Phc. 1-3-28. CTpoeHHe nonoacHTejibHoro pa3paaa (cBepxy) h OTpHijaTejibHoro pa3p>ma (cHH3y). 
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Phc. 1-3-29. IlpHMep CTpoeHH^ cjiomioro pa3p Kj\di. 



Phc. 1-3-30. CBeneHHe MOHOHMnyjiBCHoro nojiomiTejiBHoro pa3p>ma (cjieBa) h MHoroHMnyjiBCHoro 
pa3p5i,z];a (cnpaBa). 



Phc. 1-3-31. CBeneHHe mth nojic»KHTejiBHBix ajieKTpOAOB. 
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Phc. 1-3-32. 3aBHCHM0CTt BenHHHHbi cBeneHHa ot cocTaBa ra30Boft cpe^ti. 

r mm 



Phc. 1-3-33. 3aBHCHM0CTb pa^nyca pa3pa,qa ot HanpaaceHHa. 
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Phc. 1-3-34. Onrypbi JlHXTeHSepra, 1-nojioacHTejibHbiH HMnynbc, 30aTM, 30-kB, 2-OTpHu,aTejibHbiH 
HMnyabc, 31aTM, 50kB. 
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nocraraeT cbohx xoHenHbix pa3MepoB, xorna HanpanceHHocTb nona Ha ee rpaHnne ynaneT no 
3HaneHna, MeHbmero HanpanceHHOCTH, HeobxonuMOH nan scJnJteKTHBHon noHnsaunn. 

no Mepe yBennneHna HanpanceHna (npn nocToaHHOM naBneHnn) pa3Mepbi (J)nrypbi 
yBennnHBaiOTca no Tex nop, noxa npn nocmaceHnn HexoToporo HanpaaceHna ot cftnrypbi He HanHCT 
pa3BHBaTbca y3xnn HHTeHcnBHbin cTpHMepHbift xaHan. Bo3HHXHOBeHHe stoto CTpnMepa 03HanaeT 
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nnacTHHxax b pa3nnHHbix ra3ax npn pa3nnnHbix naBneHnax. HccnenoBaHHa noxasann, hto cfmrypbi 
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oxpyacaioniero ra3a. Ohh nccnenoBann o6pa30BaHne (jmryp JlnxTeHbepra Ha 4)OTorpa(J)HHecKHX 
nnacTHHxax b pa3nnHHbix ra3ax npn pa3nnnHbix naBneHnax. HccnenoBaHHa noxa 3 ann, hto (J)nrypbT 
o6pa3yiOTca ot CBeTa, H3nynaeMoro pa3panoM, h hto xapaxTep cfmryp onpenenaeTca npnponoii 
oxpyacaiomero ra3a. B TJieKTpononovxHTenbHbix ra3ax (B03nyx, a30T, Bonopon h np.) enn 
ra3opa3panHbix <J)nryp xanecTBeHHO nneHTHneH. BBeneHne 3JieKTpooTpnnaTejibHbix nooauoK 
(HanpHMep, CC14-HeTbipexxnopncTbiH yrnepon, (})peoH-CCL2F2) Bbi3biBaeT pe3xoe yMeHbmeHHe 
pa3Mepa n nonaBneHne "tohxoh CTpyxTypbi" H3o6paaceHna. 3to CBa3aHO c TpeMa ochobhbimh 
nponeccaMn: nornouteHneM HHnnnHpyTomnx MenneHHbix snexTpoHOB, hto npenaTCTByeT pa3BHTnio 
snexTpoHHbix naBHH; nornonjeHneM btophhhbix snexTpoHOB, poacneHHbix b naBHHe; ncxaaceHHeM 
sneKTpHHecxoro nona 3a cneT OTpnuaTenbHbix hohob. 
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HccjieaoBajica pa3paa npn parjiMHHbix aaBJieHHax, ot 5mm pTyraoro CTOJiSa ao 30 aTMOceftep. 
Pa3paa pa3BHBaeTca b jpu 3Tana: ochobhoh pa3paa, HCKpa, o6paTHbiH pa3paa. ,II,o6aBjieHHe 
HeTbipexxjiopHCToro yrnepoaa h 3KcnepnMeHTti c <f>peoHOM noKa3ajin pemaiomee BJinaHHe 
3 jieKTpooTpHpaTejibHbix KOMnoHeHT. Ohh oKa3biBaioT noaaBjiaiomee B03^eftcTBHe Ha pa3BHTHe 
KopoHHoro parpaaa. 



Phc. 1-3-36. Onrypbi JlHXTeHSepra. 
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HanpaaceHHa. 3tot npn6op npeacTaBjian co6oh KOHaeHcaTop, Meacay CTepaoreBbiM h nnocKHM 
ajieKTpoaaMH KOTOporo noMemeH aHSJieicTpHHecKHH cjioh, noKpbiTbiii <J)OTOHyBCTBHTejibHOH 
3MyjibcneH. B Hanaae pa6oTbi npoBoannca KajinSpoBOHHbTH 3KcnepHMeHT. 

Ha HaxoaameMca b HepaBHOMepHOM sjieiapHHecKOM none (|)OTO L iyBCTBMTejibHOM MaTepnane, 
o6pameHHOM 3MyjibCHeft k cTepacHeBOMy ajieicTpoay, nocne noaann Ha aneicrpoaBi BbicoKoro 
HanpaaceHHa o6pa3yeTca naTeHTHoe (cKpbiToe) H3o6paacemie. 3to H3o6paaceHHe 3aTeM npoaBJiaroT h 
4)HKCHpyioT npn noMomn TpaaHpHOHHbix npopeayp (j)OTorpa(j)HHecKOH o6pa6oTKH. B pe3yjibTaTe Ha 
(JtOTOMaTepHane o6pa3yiOTca H3o6paaceHHa pa3paaHbix cjjHryp, BHa h pa3Mepbi KOTopbix 3aBHcaT ot 
nonapHOCTH h aMnjiHTyabi npHjioaceHHoro HanpaaceHHa, KpyTH3Hbi (J)poHTOB HMnyjibcoB BbicoKoro 
HanpaaceHHa. Onpeaenanocb eooTBeTCTBHe Meacay bcjihhhhoh HanpaaceHHa h anaMCTpoM pa3paaa. 
IleTepc Hanan cboh HccneaoBaHHa b 1904 roay b KOMnaHHH Westinghouse Electric. Oh nojiynnn 
Meaanb 3ancoHa 3a BKJiaa b co3aaHHe ochob npoeicmpoBaHHa TpaHC(J)opMaTOpOB, 3a ero 
H3o6peTeHHe Klydonograph, 3a ero BKJiaa b BoeHHbie KOMnbioTepbi, h pjm ero noaroTOBicy Monoatix 
HHaceHepoB. 
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Phc. 1-3-38. CxeMa npn6opa KjTH^oHorpa^, 1-cTepacHeBOH ajieKTpo^:, 2-nnocKHH aneRTpo^, 3- 

AH3JieKTpHHeCKHH CJIOH riOKpblTblM (J)OTOHyBCTBHTejIbHOH SMyjIbCHCH. 



Phc. 1-3-39. Bhchihhh bha npnSopa KjiHAOHorpacj). 
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Abb. 2. Klydonograpli (often). 


Abb. 5, SchallbiLd eines eingebauten Klydonographen 


Phc. 1-3-40. IIpH6op KjiH^oHorpacj) 
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Abb. 7. 

a} Erdschluti in Phase T. d) Ehischall-Uehcrs pan tiling, 

b) Aussetzender ErdschluJS in Phase ft. e) Gewitter-Uebcrspannung. 
'c) AusschalbJUeberspannung. f) SpannnngsverJagenmg. 

Phc. 1-3-41. IIpHMep 3anncH pe3yjn>TaTOB npn6opoM iaiHAOHorpa(}). 



Phc. 1-3-42. KanH6poBOHHaa KpHBaa. Ilpn H3MeHeHHH Hanpaacemrs ot 5 ao 25kB paAHyc pa3paAa 
H3MeHaeTca ot 10 ao 30mm. 

1924-Peters J.F. "The Klydonograph". Electrical World. 1924. 19 April. V.183, p.769-773. 
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Phc. 1-3-43. 3aBHCHMOCTb pa^nyca ci<ojib3amero paspaaa Ha nojio)KHTejn>HOM h OTpHixaTeabHOM 
ajicRTpo^ax ot HanpjDKeHHa. OcTpne Ha cTeKjiaHHofi njiacraHe tojiihhhoh ot 0,1 ao 2 cm. 
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*— Grou nd 


Phc. 1-3-44. CxeMa ycraHOBKH. 
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Phc. 1-3-45. riojio>KHTejibHbiH (cneBa) h OTpHuaTejibHbiM (cnpaBa) pa3pa,a HanpaaceHHeM 20kB. 



5kv. 


* 

10 kv. 


* 

15 kv. 


Negative Figures 

Phc. 1-3-46. <4>nrypbi JlHXTeH6epra, nojryHeHHbie npn pa 3 JiHHHbix HanpaaceHHax. 


20 kv. 
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Phc. 1-3-47. Onrypa JlnxTeHSepra nojiyneHHaa c noMomtio c<J)epHHecKoro 3JieKTpo,n,a. 
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General Electric Review-Vol. 30, no.3, page 135, March 1927 



Phc. 1-3-48. cDnrypa JlnxTeHSepra ot aneRTpo^a b BH^e nojiyc(j)epbi. 
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Phc. 1-3-49. 3aBHCHMOCTt pa^nyca CBe L ieHna ot HanpaaceHHa. 
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Fro. 3^2. Positive nod negattv* photographic Lichtenberg figures produced by 
positive and negative surge voltages of same magnitude and wave shape. 11 
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Phc. 1-3-62. H3o6paaceHne pa3pa^0B npn pa3JiHHHbix Hanpa>KeHHax ot 17,5 ao 35 kB. 
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Phc. 1-3-63. Oopivia paspanoB npn 6ojtb iiih x HanpaaceHHax, A-2mm, 46kB, B-10mm, 54kB, C-20mm, 


60kB. 
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Phc. 1-3-64. flyjibcauHH TOKa npn pa3pa^e npn HanpanceHHH 30kB. 
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6bijih HcnbiTaHbi npn pa3JiHHHbix rpa^ueHTa Hanpaacemia h .qjiHTejibHOCTH pa3pa,n,a. 
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1.4 PoccHHCKHe HCCJieAOBamifl ijmryp JInxTeH6epra. 

1927-KncejieB A.II. IIpnGop hjik onpeaeneHna cJjopMBi xpnBoil Hanpa>xeHMa b nenn npH noMOipn 
(jjnryp JInxTeH 6 epra. IlaTeHT 9226. 1927. Ecjih k cBeTOHyBCTBHTejiBHon cTopoHe (JjoTorpacjjHHecxon 
nJiaCTHHKH, npOTHBOnOJIO)KHafl CTOpOHa KOTOpOH BCeMH TOHKaMH COnpHKaCaeTCa C 3a3eMJieHHOH 
MeTajinHHecKOH njiacTHHOH, no^BecTH Hanpaacemie nocpe^cTBOM Haxo,o;ain;eroca Ha Hen niTH(J)Ta, to 
BOKpyr Hero o6pa3yeTca CBoeo6pa3Haa (Jjnrypa, HaiBiBaeMaa cJjHrypon JlHXTeH 6 epra. IIpH stom 
nojioacHTeHBHaa nojiyBOJiHa HanpaaceHna ^aeT Ha (JjoTorpatJjHHecxon njiacraHKe (})Hrypy, pe3Ko 
OTJiHHaiomyiocji no xapaxTepy ot cJjHrypBi, nojiynaeMon ot OTpnijaTejiBHOH nojiyBOJiHBi, a anaMeTp 
(JjnrypBi xax nonoacHTejiBHOH, Tax n OTpHijaTejiBHon, ^obojibho tohho cooTBeTCTByeT no CBoen 
BejiHHHHe-BejiHHHHe aMnjiHTy^Bi bojihbi. TaxHM o 6 pa 30 M, no xapaxTepy n BejiHHHHe (})HrypBi 
JlHXTeHSepra mojxho cy^HTB o BejiHHHHe h 3Haxe bojihbi HanpaaceHna. 


1948-KoHapaiueB C.H. Cnoco6 SJiexTpnnecxoH pa3Be,n,XH nojie3HBix ncKonaeMBix npn noMOinn 
3a3eMjieHHBix 3jiexTpo,n;oB. IlaTeHT 73058. 1948. Cnoco6 3JiexTpnHecxoH pa3Be,qxH nojie3HBix 
HCKonaeMBix npn noMOinn laieMJieHHBix 3Jiei<TponoB, OTJinyaioinnHca TeM, hto, c u,ejiBio 
Hccae^oBaHHa pacnpe,qejieHHa xax conpoTHBueHna, Tax h ^naaexTpHHecxon nocToaHHon noHBBi, b 
xanecTBe npneMHoro ycTponcTBa npnMeHaiOT xjnmoHorpacJ) c HByMa ajiexTpo^aMH, 
npHCOe^HHeHHBIMH X ^ByM OAHHaXOBBIM He3aBHCHMBIM HCTOHHHXaM 3JieXTpHHeCXHX HMnyjTBCOB, 
xoTopBie npncoenHHeHBi x nByM laieMJieHHBiM ajiexTpo^aM, pacnonoaceHHBiM cnMMeTpnHHO no 
OTHoineHHK) x TpeTBeMy ajiexTpo^y, coe^HHeHHOMy c naacTHHon xjiH^oHorpa(})a c TeM, hto6bi no 
pa3JiHHHio (Jjnryp JlnxTeHSepra y o6ohx aaexTpo^OB mojxho 6bijio cyaHTB o CTeneHn 
HeoAHopo^HocTn cpeABi. 



1963- KoMejiBKOB B.C. MenjinxoB E.3. Poct OTpnpaT cjtbhbix (Jjnryp JlnxTeHSepra b HaHocexyH^HOM 
HHTepBajie BpeMeHH. TKypHaa Texminecxon <Dh3hxh. 1963. t.33. N°8. C.943-944.+ 

1964- KoMejiBxoB B.C. MenjinxoB E.3. 06pa30BaHne OTpnpaTejiBHBix (Jjnryp JInxTeH6epra b TeneHnn 
HaHOcexyHUHoro HMnyjiBca. yKypHaa TexHnnecxoH <E>h3hxh. 1964. t.8. c.704-705. 


1978-AHApeeB C.H., 3o6ob E.A., CnaopoB A.H. MeToa ynpaBJieHHa pa3BHTneM n (JjopMnpoBaHHeM 
CHCTeMBi napajuiejTBHBix xaHaaoB cxojTB3amnx ncxp b Boiayxe npn aTMoc<J)epHOM aaBaeHnn. ripnxa. 
Mex. h TexH. (J)H3Hxa. 1978. N°3. c.38-44. 


1982-KpBiacaHOBCKHH JI.H. SaexTpocTaTHHecxaa HHayxpna h 3jrexTpo(Jjop b onxiTax XVIII b. 
3aexTpn L iecTBO. 1982. N°4. c.60-62. 
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1993-KpbiacaHOBCKHH Jl.H. Onrypbi JlHXTeHSepra, hjih Kceporpacjma b XVIII b. 3jieKTpHHecTBO. 
1993. X<>10. c.75-77.+ 


2000-HeMHpoBCKHH E.JI. H3o6peTeHHe HoraHHa ryTTeH6epra. H3 hctophh KHuroneuaTaHna. 
TexHHHecKHe acneKTbi. M. HayKa. 2000. 659c. HcTopna KHHronenaTaHHfl, perHCTpaijHa 

3neKTpopa3paAOB. 


1.5 OpaKTajibHbiii aHa.1113 (Jmryp JInxTeH 6 epra. 

1982-Sawada Y. at al.//Phys. Rev. Lett. 1982. v.26A. p.3557. 

1984- L. Niemeyer, L. Pietronero, and H.J. Wiesmann, "Fractal Dimension of Dielectric Breakdown". 
Physical Review Letters. 1984. Issue 12. p.1033-1036. 

1985- Fujimori S. Electric discharge and fractals. Japanes Journal of applied physics. 1985. 24912). 
P.1198-1203. 

1986- Family F., Zhang Y.C., Vicsek T.// J. Phys. 1986. v,19a. p.L733. 

1991- Femia N., Lupo G., Tucci V. Fractal characterization of Lichtenberg figures: a numerical 
approach. Proc. of the XX Int. Conf. on Phenomena in Ionized Gases. Piza, 1991. P.921-922. 

1992- IIeTpoB H.H. IleTpoBa T.H. Mo,n,ejiHpOBaHHe BeTBJieHna n ncKpnBJieHHa KaHanoB npo6oa 
^H3jieKTpHKOB. tlucbMa b TKypHan TexHHHecKoft d>H3 HKH. 1992. t. 18. Bbin.3. C.14-18.+ 

1992- KyxTa B.P. JIonaTHH B.B. Hockob M./J. (bpaKTajibHaa Mo^ejib TpaHcc^opMaiinn pa3pa^Hbix 
CTpyKTyp b OT3JieKTpHKax. IlHCbMa b zKypHan TexminecKOH <I>h3hkh. 1992. t.18. Bbin.19. C.71-73.+ 
1995-KyxTa B.P., JIonaTHH B.B., Hockob M./b npHMeHeHHe (J)paKTajibHOH Mo^enn k onncaHHio 
pa3BHTHa pa3pa^a b KOH^eHCHpOBaHHbix ^H3JieKTpnKax. TKypHan TexHunecKon <Dh3hkh. 1995, t.65, 
Bbin.2, c.63-75.+ 

1993- N.Femia, L.Niemeyer, V.Tucci. Fractal characteristics of electrical discharges: experiment and 
simulation. Journal of physics D. Applied Physics. 1993. 28. p.619-627. 

1994- ^bopkobhh A.B. Ebtioxhh H.B. MaprojiHH A.,3,. IHMeneB B.M. OpaKTajibHbie peacHMbi 
3jieKTporopeHHa tohkhx nojiHMepHbix cnoeB. Xhm. d>H3HKa. 1994. t.13. N 26. c.lll. 

1995- J.Sanudo, J.B.Gomes, F.Castano, A.F.Pacheco, Fractal dimension of Lightning discharge. 
Nonlinear processing in geophysics. 1995. 2. p.101-106. 

1997- Akhihhh A.H. OpaKTanbHbiH xapaicrep bbuchkh npn 3JieKTpHnecKOM npo6oe pa^nanHOHHO- 
3apa>KeHHbix ^H 3 jieKTpnKOB. <DXOM, 1997, N°3, c. 17-21. 

1998- Kudo K. Fractal Analysis of Electrical Trees. IEEE Trans. El. Ins., 1998, v.5, N°5, p.713. 

1999- T. Ficker. Electrostatic discharges and multifractal analysis of their Lichtenberg figures. Journal 
of Physics D: Applied Physics. 1999. Volume 32 Number 3. p.219-226.+ 

2006-Brian Clay Graham-Jones "The Fractal Nature of Lightning: An Investigation of the Fractal 
Relationship of the Structure of Lightning to Terrain", a thesis submitted to the Department of 
Mathematics in partial fulfillment of the requirements for the degree of Master of Science, Florida 
State University, College of Arts and Sciences, 2006. 
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1.6 OnpeAeJiemie CKopocTH paciipocipaHCHim pa3p»aa. 

CKopocTb jiBiiyKemix paspapa b mojihhh npHMepHO 300km/cck. 

1925-Heymans, Paul, and Frank, N.H. "Method of Measurement of Time Intervals of 10-7 to 6.7x 10- 
11 Seconds," Physical Review, June, 1925, v. 25. p.865-869. 

1925-Heymans, P, Frank, NH (1925) Phys. Rev. (2) 25: p.865. 


1931-Tadasi Itoh. Further studies on the striated electric discharge figure. Journal of Faculty of 
Science, Hokkaido Univ. 1931. ser. II. Vol.l. No.2. P.77-86.+ 

B pa6oTe onpepejiajiacb CKopocTb pacnpoerpaHeHna cTpuMepa npn pa3pa^e, nojiyneHa CKopocTb 
IOOkm/cck. 


1934-Pleasants J.G. Electr. Eng. 1934. 53. p.300. 

Oh HccjieAOBaji CKopocTb cTpHMepoB npn o6pa30BaHHH (J)uryp JlHXTeH6epra. SHaneHna ckopocth 
KOJiedajiocb b npeperrax ot 2x10b6 po 3x10b7 cm/cck. npn 3tom ckopocth o6pa30BaHHa (fmryp ot 
nojioacHTeabHbix paapapoB 6buiH 6ojibme, new b cjiynae OTpnpaTejibHbix pa3pa^0B. 


1.7 BjraflHHe MarHHTHoro hojiji Ha o6pa30BaHHe tjmryp JInxTeH6epra. 

1844-John Peter Gassiot (1797-1877), aHrjiHHCKHH (J)H3 hk. 

1844-oh npoBOAHjr Hccjie^toBaHHe paapapoB. Oh noxasaji, hto hckpoboh pa3pa^ oTKjioHaeTca b 
MarHHTHOM none. 


1928-Carl Edward Magnusson (Kapn Oneapn MarayccoH) (1872-1941) npo<J)eccop University of 
Washington, USA. 

Oh HcenenoBan (jmrypbi JlnxTeHSepra. Oh perHCTpnpoBaji pa3pa^bi Ha noBepxHOCTH nnacTHHbi, 
nocbinaHHoft nopomKOM cepbi, h Ha (J)OTonjiacTHHe. Oh pa3Meman (J)OTonjiacTHHKH b MarHHTHOM 
none pna nayneHna bjihahha MarHHTHoro nona Ha pBHaceHne hohob HCKpbi. B (J)eBpanbCKOM Bbinycxe 
yHHBepcHTeTCKoii ra3eTbi 3a 1932 rop 6bino HanncaHo, hto oh onpoBepr Teopnio eBponencKnx 
yneHbix o tom, hto nononcHTenbHbie hohbi npoeKTHpyiOTca H3 nonoxcnrejibHoro aneRTpopa h 
o6pa3yioT y3opbi. C noMoipbio MarHHTHoro nona oh noxasan, hto Bee nponcxopHT Kan pa3 Hao6opoT. 

Oh nccnenoBan B03neiicTBHe Ha (J)opMy ((mryp JInxTeH6epra cnnbHbix MarHHTHbix noneii no 
lOOOOraycc. npn MarHHTHOM none, nepneHnnKynapHOM nnacTHHe, (Jmrypbi Ae(})opMHpyK)Tca b 
cnnpanb. H3th6 nponcxonnT donee dbiCTpo b cnynae «OTpnpaTejibHbix» ((mryp, y KOTOpbix 
Ha6nK>naeTca pocT KpnBH3Hbi c yBennHeHneM paccToaHna ot peHTpa. 

1928-Magnusson C.E., “Lichtenberg Figures,” in Journal of the American Institute of Electrical 
Engineers, 47 (1928), p.828-835; 

1930-Magnusson C.E. Transactions of the American Institute of Electrical Engineers. 49. p.756. 
(1930). 

1932-Magnusson C.E. Transactions of the American Institute of Electrical Engineers. 51. p.l 17. 
(1932). 

1932-Carl Edward Magnusson. Electric discharge. University of Washington. 1932. 


1968-Uhlig P. Maan J.C. Wyder P.Spatial Evolution of filamentary Surface Discharges in High 
Magnetic Field. Physical Review Letters. Volume 63. Number 18. 30 October. 1968. 
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(a) (b) (c) — 1 cm 


Phc. 1-7-1. Onrypbi pa3p>moB Ha noBepxHOcm b cpe^e a30Ta (N2) npn aTMOC(J)epHOM AaBJieHHH npn 
pa3JiHHHbix 3HaneHHax MarHHTHoro nous. (a)-B=0 T, (b)-D=5T, (c)-B=12T, AJia ToueuHoro 
OTpHpaTejibHoro ajieiapoAa. HanpaaceHne IOkB. ^HHTejibHOCTb paspaAa 500hc. ^H3JieKTpHK-(j)OJibra 
Mylar tojtihhhoh IOOmkm. 


1.8 Ourypbi Ha nojiupoBaHHoil noeepxHOCTH, tjmrypbi Abixamia (breath figures). 


MeTOAbi BH 3 yajiH 3 auun pa 3 puAa ot pa 3 JinwHbix oSbcktob. 
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Karsten G. 


ToHep 

1777 

JlHXTeH6epr T. 


1990 IIpH6op 

AypocKon 

®OTo6yMara 

1830-^arep 

1851 

BeKKepejib A. 

1878 

JlaHHHOB ,H,.A. 

1882 

HapKeBHH-HoAKO 


3jieKTpHHecKHe (|)Hrypbi (electric figures). 


Ha3BaHHe 

Ha3BaHHe 

Toa 

Abtop 

OSbeKT 

npoaBJie 

HHe 

noBepx 

K 0 JIbU,a IIpHCTJIH 

Pristley ring 

1766 

Pristley 

3JieKTpOA 


MeTajiJi 

cDnrypbi JlHXTeH6epra 

Lichtenberg 

figures 

1777 

Lichtenberg 

3JieKTpOA 

nopomoK 

AH3JieKT 

Onrypbi JlHXTeH6epra 

Lichtenberg 

figures 

1851 

Bekkerel 

3JieKTpOA 

(J)OTO 

([jOTonji 

IlbiJieBbie (j)Hrypbi 

Dust figures 

1876 

Holtz 



nOJIHpOB 

TeHeBbie (J)HrypbT 

Shadow figures 

1881 

Holtz 




Onrypbi AtixaHHa, 
cDnrypbi pocbi 

Breath figures, 

Roric figures 



ILJIOCKHH 

AtixaHHe 

nOJIHpOB 

KHpjiHaH <J)OTorpa())HH 

Kirlian photo 

1882 

HapKeBHH- 

Hoako 

pyxa 

(J)OTO 

(J)OTO 

KHpjiHaH <J)OTorpa())HH 

Kirlian Photo 

1969 

AAaMeHKO 

o6beKT 


nojiHMep 


3jieKTpuHecKue (|)nrypbi (electric figures), (|)urypbi AbixaHuu (breath figures), ^urypbi 
pocbi (roric figures, figures roriques), hauck-figuren, Moser’s images, molecular impressions. 

HeBHAHMbie (J)HrypbT, KOTopbie o6pa3yroTca npn KOHTaKTe HeKOToporo o6beKTa c nojurpoBaHHoft 
noBepxHOCTbio noA AeucTBueM cBeTa, Tenjia hjih ajieicrpHHecTBa. Onrypbi npoaBjiaioTca noA 
ACHCTBHeM AbixaHHa, b pe3yjibTaTe KOHAeHcauHH MHKpOHacTHp napa Ha noBepxHOCTH. 3(Jx))eKT 
ycHHHBaeTcs noA AeucTBueM cojmeHHoro CBeTa, Tenjia h ajieKTpHHecicoro pa3paAa. 
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Roric figures ((Jmrypbi pocbi, no jiaTbme «roro» 03HanaeT poca), hjih breath figures (tfmrypbi 
^bixaHna) (J)nrypbT, KOTopbie noaBjiaioTca Ha nojinpoBaHHoft noBepxHOCTH (cTexno, cjno^a) ecjin k 
noBepxHOCTH npncjiOHHTb HeKOTopbin o6beKT. ^onojiHHTejibHO Ha npHJioaceHHbin o6beKT 
npoH3BOAHTca B03AencTBne cBeTOM, TenjioM, huh pa3pa,qoM. Onrypbi cTaHOBaTca bh^hbi, ecjin 
HbixHyTb Ha noBepxHOCTb. 

PaccMOTpHM HexoTopbie 3KcnepHMeHTbi: 

-nojTO>KHM MOHeTy Ha 3epxajio h ocTaBHM Ha HexoTopoe BpeMa Ha cojiHue. Ecjih nepe3 HexoTopoe 
BpeMa MOHeTy axxypaTHO y6paTb, h nojibiinaTb Ha noBepxHOCTb, to noaBHTca neTxoe H3o6paaceHHe 
MOHeTbl. 

-Ha nojiHpoBaHHyio cepeSpaHyio njiacraHy nonoacHM oxpameHHyio b nepHbin HBeT cTexjmfflyio 
nnacTHHy, Ha xoTopon Hau,apanaH HexoTopbin pncyHOx, h BbiCTaBHM Ha Hecxojibxo hhch Ha 
cojiHeHHbift cBeT. Mepe3 Hecxojibxo ^Heft Ha noBepxHOCTH cepeSpaHoii njiacTHHbi noaBHTca 
H3o6paaceHHe. 

-BMecTo cepeSpaHon njiacTHHbi mo>xho Hcnojib30BaTb nojiHpoBaHHyio njiacraHy rpaHHTa. Mepe3 non 
naca Ha noBepxHOCTH rpaHHTa noaBHTca H3o6paaceHHe. 

O^HO H3 oSbaCHeHHH COCTOHT B H3MeHeHHH CBOHCTB nOBepXHOCTH npH XOHTBXTe C ApyrHM 
oSbexTOM, ho H3o6paaceHHa noaBjiaioTca h npn OTcyrcTBHH xoHTaxTa, xorna o6bexT HaxonMTca Ha 
HeXOTOpOM paCCTOSHKH OT noBepxHOCTH. 

,H,pyroe oSbacHeHne coctoht b tom, hto ot oSbexTa hcxo^ht TennoBbie Jiynn, xoTopwe 
B03^eHCTByioT Ha noBepxHOCTb. Ho H3o6paaceHHe noaBjiaeTca Ha Hecxojibxnx noBepxHocrax, 
pacnojioaceHHbix CTonxoH. 

OTCiOAa cjieAyeT, hto npunuHOu BOiHiiKHOBeHiia CKpbiToro H3o6pa»ceHHH HBjuieTCH 
HCKOiopbiii Tun H3JiyHeHHfl, KOTopoe HMeeTCH y pauiiiHHbix oSbeKTOB u oSjiajiacr bmcokoh 
npoHUKaiomeu cnocoSHOCTbio. 

MoacHo npocjieAHTb cjie/tyioinyK) nenonxy B3aHM0CBa3aHHbix aBjreHnn: 

-<J)Hrypbi JlnxTeiiSepra, 

-ajiexTpHHecxHe (})Hrypbi AbixaHHa, 

-cjmrypbi HbixaHHa, 

-xoHTaxTHaa (^OTorpac^Ha. 

06hi;hmh 3(})4)exTaMH cpe^H pa3JiHHHbix npoaBjreHnn pa3pa,n;a Ha noBepxHOCTH aBjiaioTca 
cnenyiomHe: 

-Ha noBepxHOCTH o6pa3yioTca 3apaaceHHbie cHe^ti ot xaHanoB cTpHMepHbix pa3pa^0B, 
-noBepxHOCTHbie 3apaabi, Bbi3BaHHbie B03^eHCTBneM YO najiyHeHna CTpHMepOB. 

npn BH3yajiH3an:HH pacnpeaejreHne 3apa^0B Ha noBepxHOCTH BbiaBjiaeTca c noMonjbio 
nopomxa hjih abixaima. 

Ourypbi AbixaHun. 

1709-Francis Hauksbee. 

1709-F. Hauksbee, Physico-Mechanical Experiments on Various Subjects. Containing an Account of 
Several Surprising Phenomena Touching Light and Electricity, Producible on the Attrition of Bodies. 
London, 1709. 194p. Oh npoBeji nepBbie axcnepHMeHTbi no Hccjie^oBaHHK) pa 3 pa^ 0 B. 


1749-Dissertation sur la Glace. Paris. De Mairan 3aMeTHji, hto npn o6pa30BaHnn HHea Ha cTexjie 
nponcxo^HT npoflBJieHne cxpbiToro H3o6paaceHna, jihhhh, He BHanMbix rna3y. ,ZJjia npOBepxn 3Toii 
n^en Carenaf 3hmoh 1814 ro^a oh ohhcthji neTbipe naHenn oxHa CBoero aoMa mcjixhm necxoM, 
norapaa nea H3 hhx c xpyroBbiM ^BHaceHneM, Tperan b npaMbix CBepxy noHH3y, h HCTBepToe mccto b 
HHaroHajibHbix jihhhh. Ha cjie^yiomHH neHb, n Ha Hecxojibxnx nocjienyioinnx jiHeii HHeii 
o6pa30Banca Ha jinHuax nan 6opo3^ax, o6pa30BaBmnxca npn TpeHHH. 
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1863-Charles Tomlinson, On the Motion of Vapours toward the Cold (o jibu'mcruu napoB k 
xojioAHOMy). Lecturer on Physical Science, King's College School, London. 
rioBTopiui onbiT Dr. Wood, uccjienoBaji KOH^eHcaumo napoB KaM(J)opbi b SyTbiJixe. 

1875-C. Tomlinson. On Lightning Figures. Nature. (6 May 1875). V.12. no.288. p.9-11.+ 


1837-Draper John William (1811-1882) aMepmcaHCKHn (J)U 3 mk, HccjienoBaji Roric Figures KOTopbie 
B03HHKajIH Ha CTCKJie HJIH flpyTOH nOJIHpOBaHHOH nOBepXHOCTH. Oh onncajl CJieflyiOH],HH 
3KcnepHMeHT. Ha xononHyio noBepxHocTb cTeioia, huh jiyume nojiHpoBaHHyio noBepxHocTb 
MCTajuiHnecxoro 3epKajia nojioixHTb MOHeTy. ^bixHyrb Ha MOHeTy o^hh pa3 h aKKypaTHO ynajiHTb. 
Ecjih 3aTeM Ha ntixHyrb Ha noBepxHocTb, to noaBHTca pa3Hon,BeTHoe H3o6pa>KeHHe. 3 to 
H 3o6pa*eHHe 6yneT coxpaHaTbca b TeueHuu HecKOJibKHx ^Heft nocae Toro, xax ySparru MOHeTy. Oh 
OTK pbm h onncaji 3(jx|)exT miser’s images hjih roric figures. 

1837-John William Draper. Experiments on Solar Light. Journal of the Franklin Institute. 1837. 19. 
p.469-479. 

1837-John William Draper. 1837. 20. p.38-46. p.114-125. p.250-253. 

1840-Draper J.W. Philosophical Magazine. September. 1840. 


1842-Moser Ludvig (Mo3ep) H3 KeHHrcOepra (Konigsberg) b Hione 1842 rona cnenaji coorimemie bo 
<I>paHny3CKOH axaneMHH nepe3 M. Regnaul, b kotopom oh coo6maji, hto xorna ABa Tena 
pacnojioxceHbi 6jih3ko npyr ot npyra, to ohh nojiynaiOT HeBunuMbiii OTnenaTOx .ztpyr npyra. Ecjih 
o6beKT HaxoAHTca okojio nojiupoBaHHou noBepxHocTH, to Ha noBepxHocTH o6pa3yeTca HeBH^HMbift 
OTnenaTOK oSbexTa. non neiicTBueM napa (nbixaHHa) npoHCxonuT npomneHue stoto o6pa3a. Ecjih 
Tynoii najiOHKOH npoBecra no noBepxHocTH CTexjia hjih jik>6oh nojinpoBaHHoft noBepxHocTH, to npu 
nbixaHHH Ha noBepxHocTH npoflBJiaeTca H3o6pa)xeHHe. 

Oh HccnenoBaji (JjopMHpoBaHHe H3o6paixeHHa npenMeTa Ha nojinpoBaHHoft noBepxHocTH, 
KOrna o6bCKT HaXOnHTCa AOCTaTOHHO 6 jIH3KO K nOBepXHOCTH, HO HeT KOHTaKTa C nOBepXHOCTBIO. 

Oh perHCTpnpoBaji cxphiToe H3o6paaceHHe, xorna oSbexT HaxonuTca Ha noBepxHocTH 
njiacTHHbi c hoahtom cepe6pa b tcmhoh xoMHaTe. 

1842- Moser M. The Journal of the Academy of Sciences of Paris. 18 th of July 1842. 

1843- Ludvig Moser. On Vision and the Action of Light on all bodies. Scientific Memories. 1943. 3. 
p.422-461. 

1843-Moser. Some remarks on invisible light. Scientific Memories. 1843. 3. p.461-464. 

1843-Moser. On the power which light possesses of becoming latent. Scientific Memories. 1843. 3. 
p.465-472. 

1843-Moser. Sur les images que se formant sur la surface d’une glace ou de tout autre corps poli, et 
reproduisent les contours d’un corps place tres-pres de cette surface, amis sans contact immediate. 
Annales de Chimie. 1843. 7. p.237-239. 
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Hunt npOBen cneayioniHH sxcnepHMenr. Oh nojioxcHJi 30JiOTyio, cepeSpjmyio, 6pOH30Byio h Me^Hyio 
MOHeTbi Ha HarpeTyio nojiHpoBaHHyio Me^Hyio nnacTHHy. Ilocjie oxjiaac^eHHa nnacTHHbi mohctbi 
y^ajiHJiH, h o6pa6oTanH napaMH pTyra. B MecTax, r,n,e 6 bijih pacnojio>xeHbi mohctbi, noaBHJiHCb 
H3o6paaceHHa. B nopatpce y6biBaHH» hctxocth H3o6pa>xeHHs nojiynujiHCb 30Ji0Taa, cepe6paHaa 
6poH30Baa, Me^Haa. npH bo3achctbhh b TeneHHH hohh oh nojiyauji HCTxne H3o6paaceHHa CTpyKTypbi 
ttpeBecHHbi, KOTopaa 6buia pacnoaoaceHa Ha paccToaHHH 12 mm ot noBepxHocTH perucTpupyromeii 
naacTHHbi. Oh OTMenaa, hto nepHbie BemecTBa ocTaBJiaiOT caMbie CHJibHbie OTnenaTXH. Oh Ha3Baa 
3 tot 3(|)4)exT TepMorpatjHieii. 

-Oh npoBO^HJi SKcnepHMeHTbi ^Jia o6pa3HOB H3 pasjiMHHbix MCTajuiOB, 30 jioto, cepe6po, Me^b, 
6poH3a. Hcnojib30BanHCb njiacTHHbi H3 pa3JiHHHbix MeTajuiOB h crexjia. 

-Oh oSHapyacHji, hto HauSojiee s^exTHBHoe (J)opMupoBaHHe cxphiToro H3o6paaceHHa npoHcxo^HT b 
cjiynae, ccjim Hcnojib3yiOTca pa3JiHHHbie MCTajuibi, HanpHMep, o6pa3eu, H3 30Ji0Ta asm naaTHHbi 
noMemaeTca Ha nojiHpoBaHHyio Me^Hyio hjth cepe6paHyio njiacTHHy. 

-Oh oSHapyacHJi, hto hcm 6ojibiue Macca oSbexTa, tcm Sorree neTKoe H3o6paaceHHe nojiynaeTca. 

-Oh npoBOAua sxcnepHMeHTbi c TJiexTpHHecxHM pa3pa^0M. PerucTpupoBaa H3o6paaceHHa, 
noaynaioiHHeca npn nponycKaHHH 3apfl.na nepe3 MOHeTy, pacnojioaceHHyio Ha MeTajuiHHecxoH 
nOBepXHOCTH. 

-Oh noMemaa Moxny mchhom naacTHHKOH h mohctoh pa3JiHHHbie HBCTHbie CTeKJia hjia usyneHua 
bjihahha pa 3 JiHHHbix nacTeft cnexTpa H 3 JiyHeHHa. KpacHoe cTeKjro yxyzjmajio H3o6paaceHHe, 
opaH>KeBoe crexjio HeMHoro yxyquiajio H3o6pa>xeHHe, KBapueBoe CTexjio He BJiHaao Ha H3o6paaceHHe. 
-IIpoaBaeHHe cxpbrroro H3o6paaceHHa ocymecTBjiajiocb c noMombTo HbixaHHA, napaMH pTym, 
napaMH no^HTa. 

1840- Hunt R. Philosophical Magazine. October. 1840. 

1841- Hunt R. Manual of Photography. 1841. 

1844-Hunt R. Research on Light. 1844. 

1852-Hunt R. Photography. nepeH3naHHe 1852 rona. TnaBa-V. «Thermography». 

1854-Robert Hunt. A Manual of Photography. Fourth edition. London. 1854. 


Mr. Rauch nojiynan H3o6paaceHHfl non ^eiicTBueM cojiHCHHoro CBeTa Ha nnacTHHbi H3 Menn, HHHi<a, 
cepe 6 pa, 6 poH 3 bi. 3 to Tax Ha 3 biBaeMbie (})Hrypbi Payxa (Rauch’s images). 


Breguet, (J)paHpy 3 CKHH nacoBmux, o6HapyacHji, hto MapxnpoBxa cttenaHHaa Ha BHeuiHeft 
noBepxHocTH nacoB, npoABHJiacb Ha BHyTpeHHeii noBepxHocTH nacoB. 


1851-Pinaud, (1851) La Lumiere 1: p. 118. 


1857-Niepce de Saint Victor oSHapyacHJi noABJieHMe M3o6pa>xeHMfl Ha SyMare, nponuTaHHOM 
6 pomhaom cepe6pa, npn xoHTaxTe c jihctom SyMarn, MpaMopoM, mcjiom, nepoM, xnonxoM. 


1888-Hallwachs W. o6HapyacHji, hto pHHxoBaa nnacTHHxa, ocBemaeMafl yjibTpatjmojieTOBbiMH 
jiynaMH (ot nyroBoii jiaMnbi) 3apx>xaeTC« nonoacHTejibHO, 3a chct ncnycxaHHA (J)0T03JiexTp0H0B. 
1888-Hallwachs W. Wied. Ann. 1888. 33. p.301. 


1892- Aitken John. 1892-3 Proc. R. Soc. Edinburgh 20. 94. 

1893- Aitken John. (1893) Edinb. B. S. P. 20 (1895) 94-. 

1896-H. Becquerel o6HapyacHn, hto panHoaxTHBHbie conn co3AaioT H3o6paaceHHe Ha (|)OTonjiacTHHxe 
npH OTCyTCTBHH CBCTa. 

1911-Aitken John. (Ardenlea, Falkirk). Breath Figures. Nature. (June 15. 1911). v.86. no.2172. p.516- 
517.+ 

1913-Aitken John. (1839-) Breath Figures. Nature. (February 6, 1913). V.90. no.2258. p.619-621.+ 


1893-W.T. Thiselton-Dyer. F.J. Allen. Dust Photographs. Nature. (9 February 1893). V.47. no. 1215. 
p.341-342.+ 
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1898-Oswald H.Latter. Breath-Figure of Spider’s Web. Nature. (17 November 1898) v.59. no.1516. 


p.55.+ 


1902- Consult Chwolson, O. D., ‘Lehrbuch der Physik’ (1902). 

1903- G.J. Parks. Philosophical Magazine. 4. p.240-253. (1902). 
1903-G.J. Parks. Philosophical Magazine. (6), 5. p.517. (1903). 


Lord Rayleigh (P3Jieii), aHrjiHHCKHH 4 >h3hk. 

1911- Lord Rayleigh. Breath Figures. Nature. (May 25. 1911). v.86. no.2169. p.416-417.+ 

1912- Lord Rayleigh. Breath Figures. Nature. (December 19. 1912). v.90. no.2251. p.436-438.+ 


1911-J.W. Giltay. Breath Figures. Nature. (29 June. 1911). V.86. No.2174. p.585.+ 

1911-George Craig. (Glasgow). Breath Figures. Nature. (6 July. 1911). V.87. no.2175. p. 10.+ 
1921-C.V. Raman. The colors on Breathed-on Plates. Nature. (4 August 1921). V.107. no.2701. 
p.714. 

1923-T.J. Baker. A permanent Image on Clear Glass. Nature. (2 June 1923). V.lll. no.2796. p.743. 
1957-R.T. Spurr, J.G. Butlin. Breath Figures. Nature. (8 June 1957). V.179. no.4571. p.1187. 


1990-B.J. Briscoe, K.P. Galvin. (Dept, of Chem. Eng., Imperial Coll., London, UK) Breath Figures. 
1990. J. Phys. D: Appl. Phys. 23 p.l265-1266.+ 



Phc. 1-8-2. IlbiJieBbie (Jmrypbi, KOTOpbie bo3hhkjih b nbuibHoii KOMHaTe Ha HeiuiOHOBOH njieHKe. 


HaiiiuapK EjieHa EopncoBHa (1964-), a-6.h., b.h.c., c 1993 roAa paSoTaeT b IlajieoHTOJiorHHecKOM 
" ‘ TT SopaTopna ApeBHeHHiHx opraHH3MOB (3aB. JIa6opaTopHeH Po3aHOB A.K).). 



Phc. 1-8-3. HaiiMapK E.B. 

CBoeii caMoii ynHBHTejTbHon Haxo^KOH oHa cnuTaeT KaMeHHyio njiHTy, KOTopaa 3a 15 neT neacaHHa b 
mKacfty noKpbmacb oneHb tohkhm H^eajibHO pobhbim cnoeM nbuin. Hto6m pasrna^eTb Ha icaMHe 
OKaMeHenocTH tphjto6htob Toro ace itBeTa h TeKCTypbi, hto h caMa nopoAa, hx o6bihho noKpbiBaioT 
tohkhm cnoeM ManmeBOH nbuin. Ho TaKoe poBHoe HanbmeHHe, icaic ot xpaHCHMa b micacjjy, HaM Tax h 
He y^anocb Bocco3AaTb noTOM, xax mbi hh cTapanHCb. H noA 3thm HAeajibHbiM HanbuieHHeM cTajiH 
npeKpacHeiimHM o6pa30M bhahbi Bee caMbie Mejibnanmne tphjio6hthkh, KOTOpbie Ha 3toh nnHTKe 
OTnenaTajiHCb. TaM Hauuiocb okojio 3 Tbican 3K3eMnjiapoB, BKjnonaa caMbie paHHHe ciajimi hx 
pa3BHTHS. H 3TO 6bIJIO yAHBHTe JlbHO, AO 3TOrO HHKTO He HaXOAHJI HaCTOJIbKO nonHbie B03paCTHbie 
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cepHH fljifl 3 toh rpynnbi tphjio6htob. H Snaro^apa o,n,HOH stoh namrce, iiokpmtoh nbiabio h 
npoaeacaBmeft b uneasy 15 aeT, oHa HanHcaaa MOHorpa^mo h HecKOJibKo cTaTeft. 

2001-HaHMapK E.B. 3BoaiOHMOHHaa 6Horeorpa<J)Ha HCKonaeMbix MOpCKHx 6ecno3BOHOHHbix: Mo^ejib 
h npHMepbi. flnccepTapHa AOKTopa 6HoaoraaecKHx HayK. M. 338c. 

-AaeiccaHap Bjia^HMHpOBHH MapKOB, EneHa HaiiMapK. SBoaioijHa. KaaccHnecicHe iijieii b CBeTe 

HOBbIX OTKpbITHH. 

2015-HaiiMapK E.E. riyTb k pasraaxe KeM6pHHCicoro B3pbiBa. HHTepBbio Oabrn OpnoBoil c Ejichoh 
H aiiMapK. «TpoHu;KHH BapHaHT» JN«23(192), 17 Hoa6pa 2015 ro^a. 


1990-Baji^MaHHC R.R. KajiHHHb T.K. KaaBHHa A.I1. JlySaHe M.C. EHO<J)H3HHecKoe B03,n,eHCTBHe Ha 
MejiKOAHcnepcHbie cTpyKTypbi HacTup. 3icoaorHHecKHe acneKTbi (Jjohobbix nojiefi oicpyacaiomeH 
cpe^bi. MaTepnajibi ceMHHapa. 16-17 okt. 1990. CanacnHJic. HO JIaTB. CCP. 1990. c.51-61. 


1947-JIeMMJieHH T.r. (HHCTHTyr KpHCTajuiorpa(J)HH AH, MocKBa) OSHapyaceHHe CBepxTOHKoro 
pejTbe(j)a KpHCTaaaHaecROH rpaHH mcto^om pocbi. floRaa^bi AH CCCP. 1947. t.58. N°9. c. 1939- 
1943.+ HccjieaoBanocb crpoeHHe naocKOM RpHCTaaaHnecROH rpaHH RpHCTaaaa SiC. PerHCTpau,Ha 
npoBOAHaacb b oTpaaceHHOM CBeTe. PerHCTpnpoBaaacb HHTepc^eporpaMMa Meawy hhctoh 
noBepxHOCTbio h noaynocepeSpeHHbiM naocRHM CTexaoM. Eoaee HH(J)opMapHOHHaa xapTHHa 
noayaeHa co caeraa 3anoTeBineH noBepxHocTH rpaHH. KoH^eHcapua nopoB boabt ocymecTBaaaacb 
He3HaHHTeabHbiM oxaaac,n,eHHeM RpHCTaaaa nmi npocTO abixaHMCM. KaneabRH bo^bi no 3axoHaM 
KanHaaapHocTH npeHMymecTBeHHo ROH^eHcnpyioTca b OTpnpaTeabHbix saeMeHTax peabe(})a, b 
^ aHHOM caynae bo BxoaameM yrae CTyneHeK TOHaaMuieM hitphxobkh rpaHeii. nocae HcnapeHHa 
xaneab nan npoTHpaHHH RpHCTaaaa, npn noBTopeHHH onbiTa ohh bhobb B03HHKaioT cTporo Ha Tex ace 
MecTax, toh ace (})opMbi h pa3Mepa. 

|| 



Wlllh 


Phc. 1-8-4. TpaHb RpHCTaaaa, noayaeHHaa b oTpaaceHHOM CBeTe h mctoaom HHTep(J)epeHL(HH. 
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US 3795443 A, 05.03.74. 

US 4126711 A, 21.11.78. 

DE 3820023 Al, 29.12.88. 

IlaTeHT CIHA f-3374768, kji. 118-637, 1967. 


JIhtbhhob Bhktop EBreHbeBHH. Mockobckhh nojiHrpa(})HHecKHH hhcthtyt. 

1988- Ea^ajiOB MnxaHJi EcfjpeMOBHH, JIhtbhhob Bhktop EBreHbeBHH, MaKajibCKHH JIcohha 
MH xaHjioBHH. Cnoco6 npoaBjieHHa ojieKTpocTaTHHecKoro H3o6panceHHa. IlaTeHT 1587463. 1990. 
H3o6peTeHne othochtch k cnoco6y npoaBjieHHa CKpbiToro 3JieKTpocTaTHHecKoro H3o6pa>KeHHa. 
npoaBJieHHe ocym,ecTBJiflK>T b KaMepe 1, r^e co3AaiOT nepecbimeHHbiH nap KpacHTejia. B momcht 
nepexo^a HacbimeHHoro napa KpacHTejia (HanpHMep, napoB iloAa) b cocToaHHe nepecbimeHHocTH 
CHHMaiOT 3aiH,HTHbIH CJIOH CO CKpblTOTO 3apaAHOTO H3o6pa>KeHHfl. 3neMeHTbI 3apaHHOrO 
H3o6paaceHHa cjiyacaT ueHTpaMH (a^paMH) KOHAeHcaunH. IlepecbimeHHbiH nap KpacHTejia 
KOH^eHCHpyeTca Ha TJieMCHTax H3o6paaceHHa h, tcm caMbiM, BH3yajiH3HpyeT ero. 

1989- flpyacHHHH ApraAnn EBreHbeBHH, JIhtbhhob Bhktop EBreHbeBHH. Cnoco6 npoaBjieHHa 
CKpbiToro 3JieKTpocTaTHHecKoro H3o6paaceHHa nepecbimeHHbiMH napaMH KpacHTejia. IlaTeHT 
1734069. 1991. H3o6peTeHHe oraocHTca k 3JTeKTporpa(j)HH, a HMeHHo k TexHHKe npoaBjieHHa 
CKpbiToro 3JieKTpocTaTHHecKoro H3o6paaceHHa napaMH KpacHTejia npn AOCTHaceHHH hmh cocToaHHa 
nepeHacbmjeHHa HaA ckpbitbim H3o6paaceHHeM. Ilapbi KpacHTejia ocaacAaioT Ha 3apaAOBOM 
H3o6paaceHHH. IlepeA ocaacAeHHeM hjih OAHOBpeMeHHO c hhm (JjopMHpyiOT 3JieKTpHnecKoe none. 


1994-CTeHnn3 Onjinn 3pHK, JlaiiMa-MapKec Jlync (YoTepMapK llMCA>KHHr JIta., AU) Cnoco6 h 
ycTpoftcTBo AJia npoaBjieHHa 3jieKTpocTaTHnecKHx H3o6paaceHHH. IlaTeHT 2137169. 1999. Cnoco6 
npoaBjieHHa CKpbiToro 3JieKTpocTaTHHecKoro H3o6pa)KeHHa BKJHonaeT o6pa30BaHHe TyMaHa H3 
acHAKocra, nepeMemeHHe TyMaHa k MecTy npoaBjieHHa no Ayroo6pa3Hoft TpaeKTopnn, nponycKaHHe 
TyMaHa Mea<ny npoaBJiaiomHM tjicktpoaom h 3anHCbiBaK>iu;HM 3JieMCHTOM, Mea<ny kotopbimh 
co3AaioT 3jieKTpnHecKoe nojie, h yAajieHHe HeHcnojib30BaHHoro TyMaHa H3 MecTa npoaBjieHHa. 
Cnoco6 ocymecTBJiaiOT c noMombio ycTpoilcTBa AJia npoaBjieHHa 3JieKTpocTaTHHecKHx 
H3o6paaceHHH. Yctpohctbo MonceT coAepacaTb cpeACTBo AJia oTAejieHHa Kanejib TyMaHa c pa3MepaMH 
b 3aAaHHOM Anana30He h yAaneHHa Kanejib c pa3MepaMH 3a npeAejiaMH 3aAaHHoro AnanaiOHa, a 
Taicace cpeACTBo AJia yAajieHHa HeHcnojib30BaHHoro TyMaHa H3 MecTa npoaBjieHHa. OSecnenHBaeTca 
Hcnojib30BaHHe npoaBJiaiomHx chctcm Ha boahoh ochobc, b KOTOpbix npoaBJieHHe ocymecTBJiaeTca 
npn ABHaceHHH Kanejib. 
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1.9 3jieKTpHHecKHe (juirypbi. 

1.9.1 3jieKTpHHecKHe (jmrypbi j,bi\aHiia. 

SneKTpHHecKHe (Jtnrypbi ubixamix (breath figures) h nbineBbie cftHrypbi (dust figures), 
o6pa3yioTca Ha nojiupoBaHHou noBepxHocTH odbexTa nocae B03,zteHCTBHa pa3pa,n;oM. Bh^hmbimh 3th 
([jurypti CTaHOBaTca noa aeiicTBiieM xoHHeHcnpoBaHHOH BJiaru (abixaHne) hjih noa aeiicTBHeM nbuiH. 



Phc. 1-9-1. IlbiJieBbie (J)Hrypbi ot nojioacHTejibHoro h OTpHijaTejibHoro xpyrjioro 3JiexTpoaa. 


1842-IIeTep Teo<|)Hji Phcc (Peter Theophil. Riess) (1805-1883) HeMepKHH (J)H3HK, 3aHHMajica 
HCcne^OBaHHaMH pa3paaoB. Oh Ha6jnoaaji HexoTOpoe noao6ne (fmryp JlnxTeHbepra Ha cjnoaaHOH 
nnacTHHe, noaBeprHyroH B03jteHCTBHio TOwewHoro HCKpoeoro pa3p«aa. Onrypti noaBjiaancb b tom 
cjiynae, ecjin njiacraHy noaHOCHJin ko pTy h jibimami Ha Hee. Ho ecjin CTexjio ohhcthtb b xunameii 
a30THoii KHCJioTe h npoMMTb b aMMuaxe, huh Hcnoab30BaTb naaTHHOByio (j)OJibry oHHmeHHyio c 
noMombK) ropionero ra3a, hjih nojiyueHHbie nyreM paiaejieHna cboxhc cxojibi cjhohm, to non 
^eftcTBHeM ncxpbi HHxaxHx (J)Hryp He B03HnxaeT. Oh npHiueji x Bbreoay, hto ncxpa 
pacnpocTpaHaeTca no MnxponacTHiraM xcnpa hjih opraHHnecxoro BemecTBa, xoToptie HMeiOTca Ha 
noBepxHocTH. Cboh HabjHOAeHHu oh onncaji b xHHre «YneHHe 06 ajiexTpHnecTBe ot TpeHHa», 

B 1842 r. aHajiorHHHbiM o6pa30M nojiynajin H3o6pa>xeHHH mohct h Meaajien, xoTOpbie 
noMeipajiH Ha CTexjio, ycTaHOBjieHHoe Ha 3a3eMjieHHOM MeTajuinnecxoM ancxe. MoHeTaM coo6majiH 
sjiexTpHnecxHH aapaa. Ecjih Ha CTexjio noabimaTb, TyMaHHoe H3o6pa>xeHHe noaBJiajiocb Ha Tex 
MecTax, xoToptie xoHTaxTHpoBajiH c noBepxHocTbio MOHeTbi. Phcc o6bacHaa sto ocaixaeHHeM 
MejibuanuiHx xanejib Boabi Ha 3apaaceHHbix ynacTxax. Oh npoboBan BOcnpon3BecTH sthm cnocoboM h 
mpH(J)TOBbie 3HaxH, npnBoaa b xoHTaxT co cTexjioM Ha3JiexTpH30BaHHbift nyaHcoH. Oh nbiraaca 
Taxnce npoaBJiaTb ejie BnaHbie H3o6pa>xeHHH, npncbinaa hx nopouixoBbiM xpacHTeneM. IIoaoSHbie 
H3o6paaceHHa BnocaeacTBHH noBynnan HaHMeHOBaHHe (|)iiryp abixamra (breath figures). 

Fizeau cnmuji, hto Sojibhikhctbo noBepxHOCTeii cjierxa noxpbiTbi acnpoM hjih opraHHnecxHM 
BemecTBOM, h hto oho nepeaaeTca npn xoHTaxTe hjih npn 6jih3xom pacnojioaceHHH odbexTOB. 
H3BecTHO, hto napbi pTyrn ropa3ao jiynme oceaaiOT Ha 3arpa3HeHHoii noBepxHocTH, neM Ha hhctoh. 
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BERLIN, 

IBI U'OCST IIRSCR1VALD. 

1853. 

Phc. 1-9-2. 06noacKa KHHrn. 

1842-Reiss P.T. Electrische Hauchfiguren. in Repertorium der Physik. Translated in Archives de 
l’Electricite. 1842. p.591. 

1846-Riess P.T. “Uber elektrische Figuren und Bilde,” Annalen der Physik und Chemie. 1846. 
Volume 145. Issue 9. p.1-44. 

1846-Riess P.T. Pogg. Ann. 1846. 69: p.l. 

1853-Riess P.T. Die Lehre von der Reibungs Electricitat. B. 1853. v.2. p.221-224. 

1853-Riess P.T. Reibungselektricitat. Band. 1-2. Berlin 1853. 

1853-Riess P.T. Die Lehre vonder Reibungselektricitat, V.2, August Hirschwald, Berlin, 1853, p.203. 
1861-Riess P.T. Pogg. Ann. 1861. 114: p.193. 
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1842-Gustav Karsten (TycTaB KapcTeH) (1820-1900), HeMeijKHH (J)H3 hk, Berlin. Germany. 



Phc. 1-9-3. TycTaB KapcTeH. 

Oh nojiynaji <ojieKTpHnecKHe (})Hrypi>i ^tixaHHa» npn nonane pa 3 pa^ 0 B ot aneKTpHHecKoft MamHHbi 
Ha MOHeTy, pacnojioaceHHyio Han CTeKJuiHHOH njiacTHHKoii, non KOTopoii pacnojiarajica nnocKHil 
3a3eMjieHHbiH ajieicrpcm. CKptiToe H3o6paaceHHe MOHeTbi Ha cTeiaiaHHOH nnacTHHice mokho 6buio 
cnejiaTt bh^hmbim, no^bimaB Ha nnacTHHKy. 

Oh noMeman MOHeTy Ha cTeKjiaHHyio nnacTHHy h no^aBaji Ha Hee HecKOJitKo hckp ot 
3JieKTpHHecKott MauiHHbi. Ecjih nocne 3Toro no^BimaTb Ha ctckho, to 6bijio bhhho H3o6pa>KeHHe 
MOHeTbi. Oh Ha3Baji 3th (})Hrypbi «electrical breath figures». BH^0H3MeHeHHbiM 3KcnepHMeHT. IIoa 
MOHCTOM BMeCTO OflHOH TOJICTOH nJiaCTHHbl OH paCnOJIO)KHJI fleCflTb TOHKHX nJiaCTHH. 3aTeM 
npoaBjiaioT ^bixaHHeM 3th noBepxHocTH. Oica3biBaeTca, hto H3o6paaceHHe noaBHjiocb Ha Bcex 
noBepxHOCTax. O^Haico, neM HHace pacnoaoaceHa noBepxHOCTb, TeM 6oaee caa6oe H3o6paaceHHe 
nojiynaeTca. 

1842- G. Karsten, Ueber elektrische Abbildungen, Poggendorff’s Annalen. Phys. 1842. V.57. p.492. 

1843- G. Karsten, Poggeudorf's Annalen, v.58., p. 115. 

1843-G. Karsten. On certain Delineations produced by Electricity. The annals of electricity, 
magnetism and chemistry, and guardian of experimental science. Januart 1843. p.454-456.+ 

1845- G. Karsten, Poggeudorf's Annalen, v.60. p.l, 

1846- G. Karsten. Poggeudorf's Annalen, v.61. p.569. 


1922-Baker T.J. Breath figures. Philosophical Magazine. 1922. 6th series. V.44. p.752-765. 


1859-Waideles. Poggendorf s Annalen. 


1890-Croft W.B. (Winchester College) Hccne^oBaji (j)OTorpaclmpoBaHue c noMoipbio 
3JieKTpHHecKoro pa3p>ma. 

1890-Croft W.B. Breath Figures. Proceedings of the Physical Society of London. 1890. v.ll. Issue 1. 
p.346-353.+ 

1892-Croft W.B. Breast Figures. Nature. (22 December 1892). Y.47. no.1208. p.l87-188.+ 

1892- Croft W.B. Breath Figures (Ourypbi j,bi\aHim). Philosophical Magazine. 1892. Series 5. 
Y.34. Issue 207. p.180-186. 

1893- Croft W.B. Dust Photographs and Breath Figures. Nature. V.47. no.1216. p.364. (16 February 
1893).+ 


1928-IIIejieHbH II., npo(J)eccop ByqaneuiTCKoro yHHBepcHTeTa, npoaBjian nopomKOM 
3jieKTpocTaTHHecKoe H3o6paaceHHe Ha 3jieKTpoHHo-jiyHeBOH Tpy6Ke. 


1930-Y. Toriyama, Dust figure in liquid insulator (Part I), J. Inst. Electr. Eng. Japan, 1930. 49 p.l 184 
(in Japanese). 


Mr. C.A. Seely (New York) noMecraji H3o6paaceHHe xpyra b cKjia^KH HyBCTBHTejibHOH SyMaru, h 
nojio)KHJi 3to Ha HecKOJibKO /men b KHHry. Hepei hcckojibko /men pncyHOK npoaBHJica Ha pa3JiHHHbix 
jiHCTax. Ilpn 3tom Ha 6onee yuajreHHbix jincTax HHoryja H3o6paaceHHe noHynanocb 6onee hctkhm. 
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1950-EapmeBCKHH E.Y. JIaBpeHWHK B.H. 3jieKTporpa(J)HHecKHH cnoco6 nojiyneHHa H3o6paaceHHH. 
IlaTeHT 90693. 1950. npe^jiaraeMbiH 3JieKTporpa<J)HHecKHH cnoco6 no3BOJiaeT nojiyHHTb 

H3o6pa*eHHe 6e3 npHMeHeHHa KaKoro-jmSo HCTOHHHxa CBeTa h (})OTOMaTepHajioB. CymHocTb 
3JieKTporpa<J)HHecKoro cnoco6a nojiyneHHa H3o6pa>KeHHH pejibe(|)Hbix MeTajuiHHecKHx npe^MeTOB 
3aKjiTo t taeTca b tom, hto ^jia nojiyneHna H3o6paaceHHH yKa3aHHbix npe^MeTOB, hx noMemaHDT Ha 
njiacTHHKy H3 ^H3JieKTpHKa c raa^KO nojinpoBaHHoM noBepxHOCTbio h 3apaacaiOT othochtcjibho 
BbicoKoro noTeHunajia. Ilocjie 3apa,qKH MeTajuiHHecKHH npe^MeT 3a3eMjiaK)T, a 3aTeM yqaaaioT c 
noBepxHOCTH flH3JieKTpHKa. Ha MecTe, r^e HaxoflHJica npe^MeT, o6pa3yeTca CKpbiToe (HeBH,n,HMoe 
raa30M) 3JieKTporpa<J)HHecKoe H3o6paaceHHe. npeBpameHHe CKpbiToro H3o6paaceHHa b bh^hmoc 
npoH3Bo^HTca nocbinaHHeM MecTa, r^e o6pa30Baaocb CKpbiToe H3o6paaceHHe, MeaKo^HcnepcHbiM 
nOpOHIKOM, COCTOaiHHM H3 KaHH(j)OJIH HJIH JieTKOnJiaBKHX CMOJI. HoCJie CTpaXHBaHHa H36bITKa 
noponiKa Ha ^HaaeKTpHHecKoft njiacTHHe ocTaeTca H3o6paaceHHe MeTajurnHecKoro npe^MeTa. 
3aKpenaeHHe noponiKOBoro H3o6paaceHHa ocymecTBJiaeTca nyreM HarpeBa njiacTHHKH ,n,o naaBJieHHa 
noponiKa c nocjieAyiomHM ee oxjiaayjeHHeM. 



Phc. 1-9-4. Kax co3^aTb (J)nrypy JlHXTeH6epra. 
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1.9.2 Kojibua npHCTJiH. 

1751-Franklin Benjamin (1706-1790), aMepmcaHCKHH HCcne^OBaTejib, Ha6jno,n,aji KOJibija ot pa3pa,n,a 
Ha MeTajiJiHHecKofl noBepxHocTH. Oh 3KcnepHMeHTHpoBan c ajieicTpHHecKHMH pa 3 pa,qaMH, H3o6pen 
ipOMOOTBOfl. 



1746-B oahoh H3 cbohx noe3^0K b Boctoh OpaHKjTHH cjiynaHHo HaTKHyjica Ha npeACTaBjieHHe, 
ycTpoeHHoe npHexaBHiHM H 3 UloTaaH^HH hckhm .aoicropoM CneHcepoM. Ero <ojieKTpHHecKHe 
(J)OKycbi» npoH 3 BejiH 6ojibmoe BnenaTjieHHe Ha cDpamcjiHHa, KOTopoMy 3 axoTenocb Haifm 
o6bacH6HHe yBH^eHHbiM aBJieHHXM. 3 aHHTepecoBaBuiHCb 3 JieKTpHHecKHMH flBJieHHaMH, h peniHB 
3aHaTbcs hx H3yneHHeM, oh HanHcaji 06 stom b Ahtjihk) cBoeMy Apyry, njieHy JIoH^oHCKoro 
KopojieBCKoro o6mecTBa KojuiHHcy, icoTopbiii Bcxope npHCJian eMy cneimajibHyio CTeKJiaHHyio 
Tpy6xy ^jia nojiyneHna ajieicTpHHecTBa c onncaHHeM, Rax eto nonb 30 BaTbca. 

IlHCbMO OpaHKJTHHa OT 1751. OnbITbl RJISL BbiaBJieHHa HOBbIX CBOHCTB 3JieKTpHHeCKOH aCH^KOCTH. 
Ilo^BecbTe k nepBHHHOMy npOBO^HHKy nymo Ha npOBOJiOHHOM xpiOHKe, a HHace nyjiH Ha paccToaHHH 
okojio nojTATOHMa noMecTHTe cBeTjibiH KycoK cepe6pa, Ha KOTopbin ^ojiacHbi npocKaKHBaTb HCKpbi. 
Tenepb HaHHHaifre BpamaTb KOJieco, nepe3 HecKOJibKO MHHyr (ecjin HCKpbi yqapaiOTca Bee BpeMa b 
o^ho h to ace MecTo) Ha cepe6pe o6pa3yeTca rojiySoBaToe nsTHo, no UBeTy HanoMHHatomee nacoByio 
npyacHHy. Ha cbctjiom icycice acenesa Tax ace o6pa3yiOTca naraa, ho apyroro HBCTa. Co3^aeTca 
BnenaTjieHHe, hto acene30 xax 6yn;To 3apacaBeno. Ha 30noTe, jiaTyHH h onoBe MHe He yuanocb 
oSHapyacHTb KaKHx-jin6o cjie^OB. Ho xapaicTep cjie^OB Ha cepe6pe h acene3e He 3aBHCHT ot toto, h 3 
Kaxoro MaTepnajia c^ejiaHa nyjia, 6yAt to cbhhcp, jiaTyHb, 30 jioto hjth cepe6po. Ha cepe6paHoft nyjie 
Toace ocTaeTca HeSojibmoe narao, icaic h Ha nnacTHHice no^ Heii. 

Benjamin Franklin spark surface glass plate magical pictures. 

1758-B.Franklin. Brief von der Elektrizitat. S. 129. Leipzig. 1758. 

1904-Benjamin Franklin. The works of Benjamin Franklin. V.VII Fetters and Misc. Writings 1775- 
1779. 1904. http://oil.libertyfund.org/titles/2613 

1956-OpaHKJiHH B. OnbiTbi h HaSmo^eHna Haa 3JieicTprmecTB0M nepeBO^ c aHraniicicoro 
B.A.AjiexceBa, M.: H3AaTejibCTBo AH CCCP, 1956 r., 271c.+ (cTp.91-92). 

1996-1. Bernard Cohen. Benjamin Franklin’s Science. 1996. 
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1766-Priestley Joseph (ZI,JK 03 e(]) IIphctjih) (1733-1804), aHrjiHHCKHH HCcne^OBaTejib h yneHbiii. 
BnpMHHreM, AHrjraa. 



Phc. 1-9-6. Priestley Joseph. 

IIpHCTJiH Hanaji 3aHHMaTbca HayKoii nocne Toro, Kaic no3HaKOMHJica c EempKHMHHOM 
OpaHKjiHHbiM, Kor/ia tot 6biji b JIoH^oHe b 1765 ro^y. Ilpn pa3pa^e (ncicpa ot 3JTeKTpo.ua) Ha 
nojiHpOBaHHoii MeTajuiHHecKOH noBepxHOCTH o6pa30BbiBanHCb b pe3ynbTaTe okhcjichha mhoto 
pBeTHbix KOHpeHTpHHecKHX KpyroB (Priestley's rings). Tpn KOHueHTpnnecKHX KpyroB HHor.ua 
uejianHCb ouhhm pa3pauoM. H3 3Toro aiccnepHMeHTa uoktop nbiTaeTca o6bacHMTb HexoTopbie 
Hpe3BbIHaHHbie B03UeHCTBHa MOJIHHH, H, B HaCTHOCTH TO, HTO Ha3bIBaeTC3 BOJIUie0Hbie KOJIbUa. 13 
Hionfl 1766 roua oh HaSjnouaji o6pa30BaHHe KpyroB npn pa3paue Ha naTyHHyio njiacraHy. B KHHre 
«HcTopHa h coBpeMeHHoe cocToaHHe ajieKTpHHecTBa, c opHrHHanbHbiMH onbiTaMH», BbimeAineH b 
1767 rouy oh onncan B03HHKH0BeHHe KOJiep (Priestley’s ring), nojiyHaiomHxca npn 3JieKTpHHecKOM 
pa3paue Ha MeTajuiHHecKOH noBepxHOCTH. 



Phc. 1-9-7. 06pa30BaHHe KpyroB Ha ruauKon MeTajuiHHecKOH nnacTHHe npn pa3paue, apo3Ha KaToua. 



Phc. 1-9-8. Bojibt aMnepHaa xapaKTepncTHKa ajieKTpHHecKoro pa3paua npn aTMoc(})epHOM uaBjieHHH 
(Bepxy) h npn hh3kom uaBJieHMH (BHH3y). 
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Phc. 1-9-10. OOnoacKa KHHrn. 


1767- Priestley, Joseph. The History and Present State of Electricity, with original experiments. 
London: Printed for J. Dodsley, J. Johnson and T. Cadell, 1767. 720 pages. 
https://archive.Org/stream/historyandprese00priegoog#page/n46/mode/2up 

1768- Joseph Priestly. An accound of Rings consisting of all the prismatic colours, made by electrical 
explosions in the surface of pieces of metal. Report the Royal Societi in March 1768. 

1768-Account of Dr. Priestley’s New Experiments. Benjamin Franklin Papers. 1768. Thu, Mar 10. 
v.15. p.068b. 

1771- J. Priestley, Histoire de l'Electricite. Traduite de 'Anglois avec de Notes critiques, 3rd ed. Paris: 
Herissant, 1771. 

1972-Priestley, J (1772) Geschichte und gegenwartiger Zustand der Elektrizitat. 

1772- J. Priestley, Geschichte und gegenwartiger Zustand der Elektricitat, nebst eigenthumlichen 
Versuchen. Nach der zweyten und verbesserten Ausgabe aus dem Englischen iibersetzt und mit 
Anmerkungen begleitet von D. Johann Georg Kriinitz. Berlin und Stralsund: Gottlib August Lange, 
1772. 

1773- R.E. Schofield, The Enlightment of Joseph Priestley. A Study of His Life and Work from 1733 
to 1773. University Park, PA: The Pennsylvania State University, 1997. 

1775-J. Priestley, Experiments and observations on different kinds of air (in three volumes). London: 
J. Johnson, 1775. 

1775-J. Priestley, "Experiments on the circular spots made on pieces of metal by large electrical 
explosions," in The History and Present State of Electricity with Original Experiments, Third Edition, 
V.II. London, 1775, p.260-276. 

1775-J. Priestley, "Experiments on the effect on the electrical explosion discharged through a brass 
chain, and other metallic substances," in The History and Present State of Electricity with Original 
Experiments, Third Edition, V.II. London, 1775, p.277-307. 

1775-J. Priestley, "Experiments in which rings, consisting of all the prismatic colours, where made by 
electrical explosions on the surface of metals," in The History and Present State of Electricity, v.II. 
London, 1775, p.329-335. 

1775-J. Priestley, The History and Present State of Electricity with Original Experiments, 3rd ed., 2 
Vols., London, 1775. 

1970-J. Priestley, Autobiography of Joseph Priestley (with an Introduction by Jack Lindsay, and 
Memoirs written by Himself). Bath, UK. Adams & Dart, 1970. 
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1952-Mr. Grove W.R. Ha3Ban H3o6paaceHHa, nojiynaeMbie Ha nojinpoBaHHOH noBepxHocTH, 
molecular impression, oh nojiynaji hx Ha 6yMare. Oh HaSmo^aji OTnenaTbiBaHHe H3o6paaceHHii Ha 
xoace pbi6bi (4>opejib). B TeMHOTe H3o6paaceHHe He oTnenaTbiBanocb. Oh npoBo^HJi aiccnepHMeHT 
nyreM pa3Mein,eHHa SyMarn c Bbipe3aHHbiMH SyKBaMH MOK^y CTeKJiaHHbiMH nnacTHHaMH, CHapyacn 
noMemaji jihctbi (})OJibrH ot Jlefl^eHCKoro ycTpoficTBa, h b TeneHHH HecKOJibKHx cexyHA 
B03fleiicTB0Baji ajieKTpHHecKHM 3apa^OM ot KaTymKH PyMKop^a. 3aTeM oh ^biiuan Ha BHyTpeHHHe 
noBepxHocTH cTeKjia h HaSaTo^aji H3o6paaceHHa 6yKB. EyxBbi Tax ace noaBnajiHCb npn TpaBjieHHH 
cftTOpHCTOBOAOpO^HOH KHCJIOTOH. 


'la 2 

® ID 





Oi 

<o* 


Phc. 1-9-11. Onrypbi no nojiHpOBaHHoii noBepxHocTH npn paspa^e. 



Phc. 1-9-12. CxeMa ycTaHOBKH. 

1852-W.R. Grove. On the electro-Chemical Polarity of Gases. Philosophical Transactions of the Royal 
Society of London. 1952. V.142. p.87-101. 
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1990-Benjamin Alfred (Ajibcjjpea EeHa^aMKH) Audio-Visual Department, Orthopaedic Hospital, Los 
Angeles, California, USA. 

anarHOCTHKH 3JiOKauecTBeHHbix onyxoneii HcnojitsoBaa aueiiKy, cocTOflinyio H3 MCTajuiHuecKoro 
aneKTpotta, AnojicRTpunecKoro noicpbiTHa, Ha KOTopoe 6buia HajioaceHa nepHaa 6yMara h cTeKjiaHHaa 
njiacTHHKa. noBepx c noMomr-io mnpuua HaHOcnaca tohkhh cjiom acn^Koro KpHCTajuia. naaeu 
HcntiTyeMoro HaKaa^tiBaeTca npaMo Ha cTeKjiaHHyio njiacTHHKy c acn^KHM KpucTajuroM. Y 
nauueHTOB, HMeioirpix aaoKaaecTBCHHbie onyxoau, no cpaBHeHHio co 3aopoBbiMH mofltMH 
Ha6aK>ttaioTca pe3KHe H3MeHeHHa b pBeTe, BejiumiHe KopoHbi h b cTpyKType noaa. 

1990-Benjamin A: Differential reactions of normal and pathological cells to liquid voltage-sensitive 
crystals: application to the pre-sreening of cancer patients. Vortrag, 2nd International Conference for 
Medical and Applied Bioelectrography, London, Marz/April 1990. 

2011-A. Benjamin. Kirlian Photography with the use of “Voltage-sensitive Liquid Crystals” A new 
Technique.+ 




Phc. 1-9-13. OSbiHHoe KnpanaHOBCKoe H3o6paaceHHe, h KHpanaHOBCKoe H3o6paaceHHe, 
3aperHCTpHpoBaHHoe c noMoutbio xoaecTepnaecKnx acH^KHx KpHCTaaaoB. 


1992-Shang Wan-Li and Wang De-Zhen. Concentric-Ring Patterns in a Helium Dielectric Barrier 
Discharge at Atmospheric Pressure. Chinese Physics Letters Volume 24 Number 7. 

2012-Dong Lifang, Liu Liang, Wang Yongjie, Yue Han, Li Xinchun. Spatiotemporal correlation 
between microdischarges in concentric ring pattern in dielectric barrier discharge at atmospheric 
pressure. Physics of Plasmas (Impact Factor: 2.25). 06/2012; 19(6). 





2003-Gurevich E. L., Zanin A.L., Moskalenko A.S., Purwins H-G. (Institut fur Angewandte Physik, 
Corrensstrasse 2/4, D-48149 Muenster, Germany) Phys. Rev. Lett. 91, 154501, 2003. 


Phc. 1-9-14. KojibireBbie CTpyiaypbi, B03HHKaK>in;He npn pa3p>me b aTMOC(|)epe a30Ta. 
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2006-Stollenwerk L., Amiranashvili Sh., Boeuf J.P., Purwins H.G. Measurement abd 3D Simulation of 
Self-Organized Filaments in a Barier Discharge. Phys. Rev. let. 2006. Vol. 96. p.255001. 

IIpH noBbimeHHH HanpaaceHHa b naasMe paBHOMepHoro pa3pa,n,a Ha6moaaeTca 
HeycTOHHHBocTb. Ha nepBOM 3Tane npoucxoAHT (JiopMHpoBaHHe KOJien (nojibix phhhhapob) b 
TeneHHH HecKOJibKnx nepnoAOB. H3HaaaabHO OAHopoAHbiii pa3paA paccaanBaeTca, co3AaBaa cncTeMy 
KOHpeHTpHnecKHx xoaeu;. 3aTeM nponcxoAHT pacnaA xoaeu; h (J)opMnpoBaHne HHTeii. 



Phc. 1-9-15. npocTpaHCTBeHHoe pacnpeAeaeHHe KOHneHTpaimn 3aei<TpoHOB nocne npo6oa, 
o6pa30BaHne xoaeu;. 

2011-IllKypeHKOB HBaH AaexceeBHH (MrY) MoAeanpOBaHHe paspaaoB Bbicoxoro AaBaeHHa b 
HHepTHbix ra3ax. CTpyKTypnpoBaHHe nna3Mbi pa3paAOB nocToaHHoro Toxa n 6apbepHbix pa3paAOB. 
^nccepTapna xaHAHAaTa (J)H3Hxo-MaTeMaTHHecxHx Hayx. MocxBa. 2011. 



Phc. 1-9-16. CxeMaTHuecxoe H3o6paaceHHe pa 3 BHTHa HOHH 3 au;HOHHbix npopeccoB b npoMeacyrxe c 
SojibmHM nepeHanpaaceHneM (HaHoeexyHAHbiH HHTepBaji BpeMeHH). 

npH pa3BHTHH pa3paAa Ha nepBOM 3Tane nponcxoAHT pa3BHTHe caMOTopM03ameHca aaBHHbi. 
npH SbICTpOM pa3MHOyK6HHH 3JieKTpOHOB C03AaeTCa CTOJlb BbICOKaa nJIOTHOCTb 3apaAOB, HTO npH HX 
pa3AeaeHHH (aaexTpoHOB h noao5XHTeabHbix hohob) co3AaeTca none, 6aH3xoe k ocHOBHOMy. 
Eaaroaapa 3TOMy nponcxoAHT TOpMoaceHne oaexTpoHHOH aaBHHbi, h OHa AOcraraeT xpHTHuecxon 
BejIHHHHbl. 

Ha BTOpOM 3Tane nponcxoAHT BbrraaxHBaHHe aaexTpoHOB H3 aaBHHbi, AOCTHacemie 
caMOTopM03ameHca aaBHHbi, noaBaeHHe AByx Sokobbtx caMOTopM03amHxca aaBHH. H Tax Aaaee. 
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2014-OnpMa Research Media & Cybernetics, USA. 

http://www.rmcybernetics.com/proiects/DIY Devices/homemade kirlian photos.htm 

PerHCTpaijHfl kojicu npn HCCJieaoBaHHH KnpjiHaH. 
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Phc. 1-9-18. KontueBtie CTpyicrypbi (neTbipe ypoBHa), nojiyneHHbie npn perncTpapHH paspaaa 
Boicpyr najibpa. PerHCTpapna ocymecTBjiajiacb c noMoipbio npn6opa A-cKaH. 
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1.10 TeHeBbie tjmrypbi, Shadow figures. 

1876-W. Holtz, Berlin, Germany. 

ripo(J)eccop B. Xojtbu H3 BepnHHa BbiaBiur cymecTBOBaHiie HOBoro Kjiacca ajieKTpHuecKHx aBjieHnn, 
KOTopbie Ha3biBaiOTCfl b necTb nepBOOTKpbiBaTejib ajieiapHHecKHe Shadow-cjmryp (TeHeBbie (jmrypbi). 
Ohh 6buiii onHcaHbi b Tpyqax Gettingen Gesellschaft der Wissenschaften, 

1875-Holtz, W (1875) Pogg. Ann. 156: p.493. 

1875- Holtz, W (1875) ZS. f. d. ges. Naturw. (2) 46: p.460. 

1876- W. Holtz, Ueber die polarelektrische Attraction suspendirter Theilchen in Fliissigkeiten, fiber 
eine neue Art elektrischer Figuren und iiber ein merkwiirdiges Rotationsphinomen, Poggendorff’s 
Annalen. Phys., 7 (1876) p.490. 

1876-W. Holtz, Ueber elektrische Figuren in festen Isolatoren, Poggendorff s Annalen. Phys., 159 
(1876) p.638. 

1880-Holtz, W (1880) Gottinger Nachr. 

1880- W. Holtz, Ueber elektrische Figuren pulverartiger KSrper in isolirenden Fliissigkeiten und 
eigenthiimliche polarunterschiedliche Anhufungen beidex unter dem Einfluss strSmender Elektricitat, 
Mitteilungen aus dem naturwlssenschaftchen Verelne yon Neu-Vorpommern und Riigen in Greisfeld, 
12 (1880) p.55. 

1881- S.P.T. Holtz's Electrical Shadows. Nature. 09 June. 1881. 24, p,130-131.+ 

1905- W. Holtz. Uber die Lichtenbergschen Figuren und ihre Entstehung. Zeitschrift fur Physik. 1905. 
6. p.319-328. 

1906- W. Holtz. Zur Darstellung Lichtenbergschen Figuren in Vorlesungen. Zeitschrift fur Physik. 7. 
p.162-163. 1906. 

1905-Holtz W. (1905) Phys. ZS. 6: p.319. 


1881-Righi, Augusto (Padua, Italy) (1850-1920) iiccjienoBaji 3(jxj)eKT gjieKTpimecKoii tchh (electric 
shadows). 3tot ocjxjieKT mo>kho paccMaTpHBaTb xax npoo6pa3 H3o6peTeHHe Kcepoxca. 

1881- Righi, A (1881) Mem. di Bologna (4) 2: p.555. 

1882- Righi, A (1882) Mem. di Bologna (4) 3: p.461. 

1888-Righi A. Bm. B. Ac. Line. Band. 4 (1888) (Sem. 2) 350-. 



1883-Thompson Silvanus P. Electric Shadows. Nature. December 13. 1883. 29, p.156-157.+ 


Phc. 1-10-1. CxeMa ycTaHOBKH h nojiyueHHoe H3o6paaceHHe. 

1890-Thompson, S.P. (1890) Elektrot. ZS. 11: p.122. 

1895-Thompson, S.P. (1895) Proc. Roy. Soc. London 58: p.214. 

1898-Thompson, S.P. Light Visible and Invisible. Nature 31 March 1898, 57, p.506-507.+ 
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1884-W.F.Smith. Electric Shadows. Nature. 17 January. 1884. 29. p.260-261.+ 

Oh noBTOpHJi ontiTti, npou3BC/ieHHtie Righi h Thompson. Oh nojiymm tchb ot paspaaa Haa 
oSbcktom Ha 36ohhtoboh njiacTHHe, xoTopaa Hcnojib3yeTca ana nojiyneHHa (Jmryp JlHXTeH6epra. 



Phc. 1-10-2. IIoayHeHHoe H3o6paaceHHe. 


1884-Electric Shadows. Scientific American 17, 05 April. 1884. 6881 (1884). 


1893-HnKOJia Tecna coo6h];hji o tom, hto HaSjnoaaji TeHCBbie H3o6paaceHHn Ha njiacTHHKax. B 
HecaeaoBaHHH cbohctb BticoKonacTOTHoro pa3paaa bbicokoto HanpaaceHHa oh ycTaHOBHJi no 
MeHtmeii Mepe naTt ero pa3H0BHaH0CTeft h Bbiaejinji Tpn Bnaa H3ayneHHa: bhahmoc, «a6cojuoTHo 
nepHoe H3Jiy L ieHHC» (yjibTpa<f>HOJieTOBoe) h «coBepmeHHO oco6bie ayHH», aaBaBinne OTneHaTKH Ha 
MeTajiJiHHecKHx sxpaHax (njiacTHHKax). Kax yTBepacaan oh caM «TeHeo6pa3Hoe H3o6paaceHHe, 
Bbi3BaHHoe 3 thmh jTyuaMH, npoHHKaeT CKB03B Henpo3paHHbie npeaMeTbi, no3BOJiaeT «BnaeTb» 
npeaMeTbi, Haxoaamneca b Henp03panHbix am,HHKax». 


^(onojmHTejibHaa HH(j)opMauHa HaxoanTca b Khhtc 5. HacTb 11. TpexH. IlaparpacJ) 5.6.2 KaToaHbie 
ayuH. 
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1.11 Pa3JiHHHbie cnocoSbi periicipaujiii pajpana. 


1.11.1 Pa3JiHHHbie cnocoSbi pcriic i paLuin pa3pnaa. 


perHCTpapHH (Jmryp JlnxTeHSepra Ha <J)OTo6yMare npHMeHaeTca cnepHajibHbra npn6op 
KHH^OHorpatJ) (klydonograph). 



Phc. 1-11-1. CxeMa npn6opa KJiHAOHorpa(j)a. 



5 hc. 1-11-2. PerHCTpapna pa 3 p%M c noMombio (Jmrypti JlHXTeH6epra. 

2009-Sobota A. Lebouvier A.,Kramer N. J.,van Veldhuizen E. M. Speed of streamers in argon over a 
flat surface of a dielectric /J. Phys. D: Appl. Phys. 2009 r. 42. 



68 ,nm 
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3 hc. 1-11-3. PerHcrpaijHJi paapa/ta c noMomtio oaeiapocTaTHHecKoro BOJibTMeTpa. 

2001-Mueller L. Feser, K. Pfendtner, R. Fauser, E. Experimental investigation of discharges for 
charged plastic or plastic-coated materials // Electrical Insulation and Dielectric Phenomena (CEIDP), 
2001, Annual Report. Conference on. — 2001. 


I 


electrode 


surface discharge 



t 


2mm 


■ 0 InCJcnv] 

-3 



5 hc. 1-11-4. PerucTpauua pa3pa^a c noMomtio AaTHUKa IIoKejibca. 

1998-Kumada A., Chiba M. and Hidaka K. Potential distribution measurement of surface discharge by 
Pockels sensing technique // Journal of Applied Physics. 1998 r. 6 : Vol. 84. p.3059-3065. 
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Phc. 1-11-5. PerHCTpapHs pa3pa,n;a Ha noBepxHocTH c noMombio TenjioBH3opa. 


PerHCTpaijHH paipii/ia c noMoipbio KaMepbi Bibibcomi. 


1920-Hapjib3 Tomcoh Bhjh>coh (Charles Thomson Rees Wilson)(l 869-1959), moTJiaH^CKHH 4 >h3hk, 
pa3pa6oTaji KaMepy ^jia perncTpapHH cjieAOB (TpeKOB) 3apaaceHHbix nacTHii. B necTb H3o6peTaTena 
xaMepa HaibiBaeTca KaMepon BnjibcoHa (nyibipbKOBaa xaMepa, HCKpoBaa xaMepa, TyMaHHaa xaMepa). 
npHHimn AencTBHa KaMepbi Hcnojib3yeT sBjieHHe KOH^eHcapnH nepeHacbimeHHoro napa: npn 
noaBJieHHH b cpene nepeHacbimeHHoro napa KaKHx-jiH6o u,eHTpOB KOH^eHcairHH (b nacTHOCTH hohob, 
conpoBoac^aiomHx caeA 6bicTpoft 3apaaceHHoft nacTHimi) Ha hhx o6pa3yioTca MejiKHe Kanjin 
acH^KOCTH. 3 th KanjiH nocTnraiOT 3HamiTejibHbix pa3MepOB h Moryr Sbitb c<J)OTorpa<J)HpOBaHbi. 



Phc. 1-11-6. PerHCTpauma HMnyjibCHoro pa3pa^a c noMombio KaMepbi BnjibcoHa, a-nojioacHTejibHbiH 
HMnyjibc, 6-OTpHii;aTejibHbiH HMnyjibc. 

1927-BnjibcoH 6bui Harpaac^eH Ho6ejieBCKOH npeMHeft no (|)H3HKe «3a mctoa BH3yanbHoro 
oSHapyaceHHfl TpaeKTopnn ajieKTpHnecKH 3apaaceHHbix nacTHp c noMombio KOH^eHcamiH napa». 
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PerilCTpaijHH CBenemiH Ha pa3JiHHHi»ix MaTepnajiax. 

1897-/I,'/KOie(|) Yhjicoh Cbch (Swan J.W.) (1828-1914) aHrjiHHCKHH xhmhk, H3BecTHtm cbohmh 
H 3o6peTeHHBMH B o6jiaCTH (J)OTOrpa(J)HH. 



Phc. 1-11-7. ,H,)K 03 e(|) Cbch. 

B 1897 r. 3aMeTHji, hto Ba3KHe cmojibi, 6yn;yHH nopBepTHym B03AencTBMK) saeKTpHHecKoro pa3pa^a, 
TBep^eiOT, o6pa30BbiBaa Ha noBepxHOCTH HexoTopoe nopoSne (J)Hryp JlnxTeH6epra. Oh Taioxe 
ycTaHOBHji, hto (})Hrypbi sth, o6pa30BaBiHHeca Ha noBepxHOCTH TBeppbix cmojt, Moryr 6bitb 
npoaBiieHbi HarpeBaHHeM paace no npomecTBHH HecKOJibKHx MecapeB. 11cnoab30Ban Cbch h 
npoaBJieHHe CKptiTbix saexTpocTaTHHecxHx H3o6paaceHHH noponiKOBbiMH xpacHTeaaMH. 

1897-Swan J.W. Stress and other effects produced in resin and in a viscid compound of resin and oil 
by electrification /Proceeding of the Royal Society. 1897. V.62. p.38-46. 

1897-Swan J.W. (1897) Proc. Roy. Soc. London 62: p.38. 


1945-A. Morris Thomas. The British Electrical and Allied Industries Research Association. 
Greenford. Middlesex. UK. 

1945-A. Morris Thomas. Electric Discharge on a Dielectric Surface (Lichtenberg Figures). Nature. 13 
October 1945. V.156. p.451.+ Pa3pap perHCTpHpoBajiea Ha nojiHMepHoii naacTHHe 

(c^eHOJT(j)opMajTbperHp) npn Hanpaacemm IOkB. J\m perncTpapHH (J)nryp pa3papa Heo6xopHMo 
Hcnojib30BaTb MaTepnaii, KOTopbiii aBaaeTca TBeppbiM h xpynxHM npn o6biHHoii TeMnepaType, ho 
pa3MarnaeTca npn 6ojiee bbicoxoh TeMnepaType. HanpnMep, pa3orpeTaa CMOJia HajiHBaeTca Ha 
HHCTyio CTeKJiaHHyio nnacTHHy tohkhm cjiocm. npH 3acTbiBaHHH cmojim o6pa30BbiBajica tohkhh 
cjtoh. Ilpn B03peftcTBHH HanpaaceHHeM IOkB H3o6paaceHHe caepoB pa3papa He noaBHjiocb. Torpa 
naacTHHKy HeMHoro Harpean He poBopa CMoay po pa3MarneHHa. B 3tom caynae Ha noBepxHOCTH npn 
pa3pape noaBHaca caep b Bnpe (})Hrypbi JJnxTeHSepra. B stot MOMeHT HarpeBaHHe npexpaipaan, 
HHane npn pa3MarneHHH CMoabi caep nponapaeT. 



Phc. 1-11-8. 3aperHCTpHpoBaHHbiH pa3pap. 
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Phc. 1-11-9. cDurypbi JlHXTeH6epra, 3anHcaHHtie Ha noBepxHocTH H3oa»Topa H3 aKpHjra no# 
AeHCTBneM HMnyjibca c HanpaaceHHeM MomHOCTbio b TepaBair. 


1969-AaaivieHKO B.r. 3aHHMaaca perHCTpapHeil ra3opa3pa^Horo CBeaeHHa pasaMHHbiMM cnoco6aMH: 
-Ha (j)OTonjieHKe, 

-Ha JHOMHHeepeHTHOM 3KpaHe, 

-Ha 3jieKTpocTaTHHecKoft 6yMare, 

-Ha TepMorpacftHHecKHx njiacTHHKax. 

1969-A^aMeHKO B.r. ABToaaeiapoHHaa smhcchji xchbbix opraHH3MOB/ Bonpocti SnoaHepreTHKH. 
AjiMa-ATa: Ka3ry, 1969. B pa6oTe coBceM He Hcnoab30BaaHCb (^OTorpa(j)HHecKHe MaTepnaabi, 
noaTOMy nojiyHeHHbie H3o6paaceHHa He HaeHTHHHbi, ho HanpaMyio CBaaaHbi c (J)OTorpa(J)HflMH 
KHpjmaH. H3o6paaceHHa, noayaeHHbie aaHHbiMH MeToaaMH, coaepacaT Taicne npH3HaKH, xaic 
BHeniHHH opeon, CTpHMepbi, h apyrne neiami. He npHcyrcTByioiHHe b CTaHaapTHbix (J)OTorpa(J)Hax 
hjih 3jieKTpocTaTHHecKHx xonnax. B nepBOM 3KcnepHMeHTe (})OTorpa(j)HaecKaa 6yMara cayaailHo 
OTcyrcTBOBajia Meacay H3oaaTOpOM h 3a3eMJieHHbiM oSbexTOM. Ha yaacTxe, rae Sbiji pa3Mem,eH 
oSbeKT, Me^Haa MOHeTa, Ha njiacTMaccoBOM H3oa»Tope 6biaa acHo BHAHa xpyraaa oSaacTb 
MoaoHHoro HBCTa. B nocjieacTBHH 3KcnepHMeHT 6bm HeoaHOxpaTHO noBTopeH. nocae mhothx 
H cnbiTaHHH, oneHb xopomne H3o6paaceHHa rana KapanaH 6bian noayaeHbi Ha noBepxHocTH naeHox 
aueTaTueaaioaoabi, noaHMeTHaMeTaxpHaaTa, copTOBoro CTexaa, xaHH(j)oaH, abHaHoro Macaa h paaa 
apyrnx MaTepnaaoB. /la a noayaeHHa H3o6paaceHHH Hcnoab30Baaocb BbicoxonacTOTHoe 
aaeKipnaecKoe noae Bbicoxoro HanpaaceHHa, KOTOpoe co3aaBaaocb reHepaTopoM ([jiiKCHpoBaHHOH 
aacTOTbi 12 xru;. HanpaaceHHe c reHepaTopa 6biao noBbimeHo ao 30 kB. 

Oh noaaraa, hto ochobhbim HOCHTeaeM HH(j30pMau:HH o SnoaorHaecKOM h 
ncHxo(j)H3HoaorHHecKOM cocToaHHH acHBbix opraHH3MOB aBaaioTca aaexTpoHbi h caHTaa 
KHpanaHOBCKHe chhmkh npH>XH3HeHHbiM aaexTpOHHbiM H3o6paaceHHeM, noaynaeMbiM b OTaHHHe ot 
aaeKTpoHHoro MHKpocKona He b BaxyyMe, a npn aTMoc(})epHOM aaBaeHHH nan b ra3e HH3Koro 
AaBaeHHa. EMy yaaaocb noayaHTb KHpanaHOBCKHe H3o6pa>KeHHa He ToabKO Ha (|)OTonaeHKe, ho h 
H a aiOMHHecueHTHOM axpaHe, Ha 3aeKTpocTaTHaecKOH SyMare, aaace Ha TepMorpa<J)HHecKHx 
naacTHHKax. 

1 976-AaaMeHxo B.r. ryanaoB A.A. MepeHxeBHH C.H. noayaeHHe H3o6paaceHHH o6beKTOB Ha 
aaeKTpocTaTHaecoH 6yMare c noMombio 3(jaj)exTa KapanaH. Koh([j. AaMa-ATa. 1976. 


npn AOCTaToaHO SoabuiHX Bbiaepacxax (nopaaxa HecKoabKHX MHHyr) npaxTHnecxH Ha hio6om 
AHaaeKTpHKe (cTexae, oprcTexae, 3acBeaeHHoft (J)OTonaeHKe h t.a.) mo>kho noayaHTb BnoaHe 
pa3anaHMoe h npopa6oTaHHoe b aeTaaax 3aexTpopa3paaHoe H3o6paaceHHe, HanpHMep, mohct h 
apyrax oSbexTOB c pa3BHTbiM peabec|)OM noBepxHocTH. no mhchmio B.B. KoacapHHOBa 3to 
npoHcxoAHT 3a caeT nepeHoca BemecTBa h TenaoBbix npopeccoB b pa3p»ae. 
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1982 -KoacapHHOB B.B. Hccne^OBaHHe 3 JieKTpopa 3 pa,zjHoro MeTona BH 3 yajiH 3 au;HH h pa 3 pa 6 oTKa 
cpe^cTB Hepa 3 pymaiomero KOHTpona MaTepnaaoB h wijxenww. ^HccepTapna KaH^i-waTa TexHHnecKHx 
Hayx. Mhhck, 1982. 222c. 

1986-KoacapHHOB B.B., 3auenHH H.H., /loMopo/i H.E. 3neKTpopa3paAHbiH mctoa BH3yajiH3apHH. 
Mhhck: Hayxa h TexHHKa, 1986. 134c. 


^CypaBJieB Ojier AHaTOJibeBHH, 

KncjieuoB AjieKcaH^p BacHJibeBHH, 

Kvcomck ajicKcaHap naBJioBHH, 

MypKHH AHapcil JleOHHAOBHH. 

1988-}KypaBjieB O.A. Khcjtchob A.B. Kyconex A.n. MypKHH A.JI. (KyH6bimeBCKHH aBHapHOHHbift 
HHCTHTyr hm. AKafl. c.II. KopojieBa) Cnoco6 BH3yajiH3apHH noBepxHOCTHbix 3JieKTpopa3pa,z];Hbix 
npoueccoB. IlaTeHT 1562833. 1990.+ 06pa3yromHeca ra30^HHaMHHecKHe npopeccbi h 3apa,n;oBbiH 
pejibetj) Ha noBepxHOCTH flHSJieKTpHHecKOH no,n,jioacKH BH3yajiH3HpyiOT AHSJieKTpHnecKHM 
MejIKOAHCnepCHblM nOpOUIKOM, KOTOpblH HaHOCaT TOHKHM CJIOeM Ha nOBepXHOCTB ^H3aeKTpHHeCKOH 
no^HoacKH flo no,n,aHH HanpaaceHHa. 



PhC. 1-11-10. CxeMa yCTaHOBKH, 1 -BbICOKOBOJIbTHblH 3J1CKTPOH, 2-3a3CMJieHHbIH 3J1CKTPOH, 3- 
AHaaeKTpHHecKaa no^aoacKa, 4-MeaKo^HcnepcHbift ajieKTpHnecKHH nopomoK, 5-pa3pa^HHK, 6 -kjik>h, 
7-eMKOCTHbiH HaKonHTeab 3HeprHH, S-peryanpycMbiH hctohhhk BbicoKoro HanpaaceHHa, 9-6 jiok 
3anycKa pa3pa^HHKa. 

IIpH 3aKOpOHeHHOM icmone HaHHHaiOT noBbimaTb HanpaaceHne Ha hctohhhk e HanpaaceHHa. 
Bo3HHKaK)Hi;He npn 3tom HOHH3apHOHHbTe BOJiHbi o6ycaaBHHBaK)T noaBaeHHe noBepxHOCTHbix 
pa3pa^OB Ha .qHSJieKTpHHecKOH no,n,JioacKe. B none 3thx 3apa^OB nacTHHKH noponiKa npHo6peTaiOT 
noBepxHocTHbiH 3KpaHHpyiomHH 3 apa.ii npoTHBonoaoacHoro 3HaKa. B pe3yjibTaTe stoto KyjioHOBCKHe 
chjibi h conyrcTByiomHe pa3pa^HbiM npoueccaM BOJiHbi naBJieHHa Bbi3biBaiOT nepepacnpe/ieaeHHe 
nopouiKa b cooTBeTCTBHH c o6pa30BaBHiHMca Ha noBepxHOCTH ^HaaeKTpHHecKOH no^aoacKH 
pa3pa^OBbiM pejibe<J)OM. B ycrpoHCTBe Hcnojib3yiOT u;ejuio<J)aHOBbie h nojinaMHHHbie 
AH3aeKTpHHeCKHe nJlCHKH TOJHHHHOH 40MKM-2MM C OTHOCHTejIbHOH HHTJlCKTpHHCCKOH 
npOHHu,aeMOCTbio e=3-5. Tan ace Hcnojib3yiOT CTeKJiaHHbie rnapHKH ^naMeTpoM 20-100mkm b 
KanecTBe MenKOAHcnepcHoro ^HaaeKTpHnecKoro nopoimca. MeacaaeKTpo^Hbift npoMeacyroK paBeH 
12cm, Hcnoab3yeMoe HanpaaceHHe paBHO 20kB. 
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TepeHTbes JleoHHa AjieKcaHApoBHH (1945-) EBnaTopna, npeno^aBaiejit. (CTIGry skohomhkh h 

(J)HHaHCOB) 

http://www.proza.ru/avtor/terentiev45&book=l 

1995-TepeHTbCB JI.A., IIoHOMapeB JI.E. Cnoco6 perncTpapHH KHpjiHaH sierra. IlaTeHT 
95114045. 1997. Cnoco6 perncTpapHH KHpjiHaH-3c|)(})eKTa, BKjnonaiomHH pa3Mein;eHHe Hcejie,nyeMoro 
oSteKTa, HanpHMep najitueB pyx, Ha njiocKyio cpe^y h B036yayi;eHHe BticoKOBOJitTHoro HMnyjibca Ha 
3JieKTpo^e, OTJiHHaiomHHCfl TeM, hto nojiynaiOT H3o6paaceHHe pacnpe,n,ejieHHa HanpaaceHHOCTH 
3neKTpHHecKoro nona Boicpyr odbeKTa Ha HenpoBOflaipeM MaTepnajie, HanpHMep Ha 6yMare, c 
npe^BapHTejibHO HanbiJieHHbiM Ha Hee cnoeM ^HSJieKTpHHecKoro nopoimca. 


1965-BoflflHofi 3JieKTpo/i Kiip.inaHa C./I,. IIpH perncTpapHH noBepxHocTHoro paapajja c 
KpHBOJiHHeHHOH noBepxHOCTH KnpjiHaH C.,H,. Hcnojib30Baji BOflflHOH ajiciopon. OoTonjieHKa 
npHiGia^biBajiacb k perncTpupyeMOH noBepxHOCTH. Ha coe^HHeHHbifl c reHepaTopoM aneicrpoA b 
BH^e cnnubi c H30JiHp0BaHH0H pyKOXTKOH npHKpenjiaeTca nponHTaHHbiH co^obbim pacTBOpOM 
BaTHbiii TaMnoH. Hm cManHBaeTca TtuibHaa cTopoHa (J)OTonjieHKH, h yBjiaacHeHHbiH ynacTOK 
CTaHOBHTCfl BOflaHOH o6KJia,Z],KOH (BOflJIHblM 3JieKTpOflOM). Ho KpaflM nJieHKa OCTaBJiaeTCB cyxoil, 
hto6bi HCKpa He nonajia Ha perHCTpHpyeMMH o6beKT. nojiynaeTca H^eajibHo odneraiomaa o6KjiaAKa, 
h neTKne chhmkh. 


1.11.2 PerHCTpapHH paipaja Ha njieHice. 

University College of North Wales. Bangor. Gwynedd. UK. 

1977-E.A. Baum, T.J. Lewis, R. Toomer, "Decay of electrical charge on polyethylene films". Journal 
Physics D: Applied Physics, 1977. v.10, no.4, p.487-497.+ 



1979-Opalinski, John, (TJacoHOM OnanHHCKHH) (Canada) "Kirlian-Type Images and the Transport of 
Thin-film Materials in High Voltage Corona Discharges", Journal of Applied Physics. Toronto. Jan 
1979.Volume 50, Issue 1, p.498-504.+ B otjihhhc ot CTaH^apTHoro MeTona nojiyneHHfl H3o6paaceHHH 
Ha 4)OTonneHKe paccMaTpHBaeTca mctoa nojiyneHHs H3o6paaceHHH Ha tohkhx njieHKax H3 pa3JiHHHbix 
MaTepnanoB. B cjiynae xchphoh njieHKH npoHCxo^HT o6pa30BaHHe Kanenb Ha noBepxHOCTH njieHKH. 
H3o6paaceHHa xopomero xanecTBa 6buiH nonyneHbi Ha njieHKax an:eTaTu;ejiJHOJio3bi, nojiHMeTHji- 
MeTaKpHJiaTa, copTOBoro CTeKJia, KaHH(J)OJiH, jibHaHoro Macjia h npyrax MaTepnanoB. 

OKa3ajiocb, hto npn ^ocTaTOHHo dojibmnx Bbi^epacicax (nopa^Ka HecKOJibKHx MHHyr) 
npaKTHHecKH Ha jho6om ^HaaeKTpHKe (cTeKjie, nojiHMeTHjiMeTaKpHjiaTe, 3acBeHeHHoii (JmTonjieHKe h 
T.fl.) MoacHO nojiyHHTb BnonHe pa3JiHHHMoe h npopadoTaHHoe b neTanax ra30pa3paflHoe H3o6pa>KCHHe 
o6beKTOB C pa3BHTbIM pejTbeC^OM nOBepXHOCTH. 
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1980-Pe3HHKOB M.A., nepMaicoB B.B., Oe^opoBa JI.H. 3aeKTpoTonorpa(j)HHecKa» 
H^CTBHTejibHOCTb TepMonaacTHHecicoro caoa. OoTOTepMonaacTHica. 3-a Bcecoio3. KoH(j)epeHuna no 
6eccepe6p»HbiM n HeoSbiHHbiM (})OTorpa(j)HaecKHM nponeccaM. Bnjibmoc, 1980. c. 146-148. 
1994-Pe3HHKOB M.A. (ToBapnmecTBO c orpaHHHeHHon OTBeTCTBeHHOCTbio «PlH>KeHepHaa cf)HpMa» 
YKpanHa) Cnoco6 ^naraocTHKH cocto»hhs opraHH3Ma. IlaTeHT 94012892. 1996.+ Cnoco6 
^HaraocTHKH cocToaHHa opraHH3Ma nenoBeica c noMOinbio 3(J)(|)eKTa KnpjinaH 3aKjnoHaeTca b 
noonepeAHon perncTpannn pa3pa^Hbix cTpnMepoB kohhhkob najibneB neaoBeica n opemce BeaHHHHbi 
CTpHMepoB. B KanecTBe perncTpnpyiomero MaTepnana ncnojib3yeTca TepMonaacTHHecKHH 
nojiiiMcp. a ou,eHKy BejinnnHbi n KoannecTBa CTpnMepoB npon3BO,n,aT b Tomcax KaaccnHecKon 
aKynyHKTypbi. 


1985-S. Kobayashi, T. Kouno, S. Matsumoto, Y. Takahashi, and H. Saito, "Discharges on electrified 
polymer surface", Proc. 2nd Int. Conf. ESP, 1985. p.1039-1044. 

1990- T. Oda and Y. Ito, "Studies on electrostatic surface discharges on corona charged polymer 
surfaces", IEEE Trans. Ind. Applicat., 1990 v.26, p.656-661. 

1991- T. Oda and Y. Sakai, "Studies on very high speed electrostatic surface discharge between an 
earthed electrode and a charged film", Conf. Rec. 1991. IEEE-IAS Annu. Meeting, p.686-691. 

1994-T. Oda and Y. Sakai, "Fast electrostatic discharges between a charged thin dielectric film and a 
spherical electrode with and without dielectric coating", IEEE Trans. Ind. Applicat., 1994. v.30, p.595- 
601. 


2001 -/JoBraaao A.T., ^Knacemco T.A., KynpaBpeBa M.A. O npnMeHeHHH opraHnnecKnx 
TOHKonjieHOHHbix perncTpnpyioniHX cpea juin peineHna 3ana L i 3JieKTpopa3paflHon ^namocTHKH. 
fle^eKTocKonna, 2001, N°8, c.83-88. Jl Jia nonyneHna 3aeKTpopa3pa^Hbix H3o6paaceHHH noneh 
^e(J)eKTOB npeaao>KeH hobbih icaacc TOHKonaeHOHHbix opraHnnecKnx Henopornx chctcm, 
OTannaiomHxca HenyBCTBHTeabHOCTbK) k BH^HMOMy CBeTy, bbicokhmh HyBCTBHTeabHOCTbio n 
pa3pemeHneM, OTcyTCTBneM onepaunn npoaBJieHna n 3aKpenaeHna H3o6paaceHnn. IIpHBeneH pa^ 
KOHKpeTHbix npnMepoB Hcnonb30BaHna TOHKonaeHOHHbix cjioeB n KOMno3nn;HH Ha nx ocHOBe jxnn 
perncTpau;HH 3JieKTpopa3panHbix rooSpaaceHnn. 


1.11.3 PerHCTpauHH pa3pn^a c noMOipbio skhakiix KpncTajiJiOB. 

1971-M. Sone and Y. Toriyama, Discharge figures by liquid crystal, Paper of Technical Meeting on 
Electrical Discharges, IEE Japan, ED-71-13, 1971 (in Japanese). 

1974-Mototaka Sone, Kazuhisa Toriyama, Yotso Toriyama. Liquid crystal Lichtenberg figure, J. 
Applied Physisc Letters, 1974. V.24. No.3. p.ll5-117.+ 

1974-M. Sone, K. Toriyama, K. Hayakawa, and Y. Toriyama, "Analysis of discharge figure recorded 
due to liquid crystal film", IEE of Japan, 1974. vol. 94-A, p.523-529. 


1990-Benjamin Alfred (Ajibcjjpen EeHflacaMHH) Audio-Visual Department, Orthopaedic Hospital, Los 
Angeles, California, USA. 

.njiarHOCTHKH 3JiOKanecTBeHHbix onyxorren ncnojib30Baji anenicy, cocToamyio H3 MeTajuinuecKoro 
3neKTpo^a, AB 3 JieKTpnHecKoro noKpbiTna, Ha KOTopoe 6buia HanoaceHa nepHaa 6yMara n cTeKjiaHHaa 
njiacTHHKa. noBepx c noMOinbio mnpnna HaHOcnaca tohkhh cjioh acn^icoro KpncTajuia. Ilajien 
ncnbiTyeMoro HaKaa^BiBaeTca npaMo Ha cTeKjiaHHyio njiacTHHicy c acn^KHM KpncTaaaoM. y 
nanneHTOB, HMeromnx 3JiOKauecTBeHHbie onyxonn, no cpaBHeHmo co 3aopoBbiMn aioabMH 
HaSaTOAaTOTca pe3KHe H3MeHeHHa b qBeTe, BeaHHHHe KopoHbi h b crpyKType noaa. 

1990-Benjamin A: Differential reactions of normal and pathological cells to liquid voltage-sensitive 
crystals: application to the pre-sreening of cancer patients. Vortrag, 2nd International Conference for 
Medical and Applied Bioelectrography, London, Marz/April 1990. 

2011-A. Benjamin. Kirlian Photography with the use of “Voltage-sensitive Liquid Crystals” A new 
Technique.-i- 
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Phc. 1-11-12. 06biHHoe KHpjinaHOBCKoe H3o6pa>KeHHe, h KHpjiHaHOBCKoe H3o6paaceHHe, 
3apemcTpHpoBaHHoe c noMombro xojiecTepHHecKHx acn^KHx KpHCTajuroB. 



Phc. 1-11-13. KHpjiHaHorpaMMbi, 3aperHCTpHpoBaHHbiH c noMombio acn^KHx KpHCTajuioB. 

2a-no rnnH03a, 2b-b coctobhhh rnnH03a, 2c-rnnH03, pyi<a rHnHOTH3Hpyiou],ero Ha nauneHTe, 2d- 
nocne rnnH03a, 3a-naHH6HT c nnaSeTOM ho rnnH03a, 3b-tot nee naHHCHT b coctobhhh nacTHHHoro 
rnnH03a. 
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Dielectric 


Strot decnstol 
lie hid 

Elect rod metottc 



Phc. 1-11-14. PerHCTpaijHa CBenemia c noMomtio acn^KHX KpHCTajinoB. 
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